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ZOOLOGICAL  EESULTS  OF  THE  GEORGE  VANDERBILT  SOUTH  PACIFIC 
EXPEDITION,  1937.    PART  I,— GALAPAGOS  MOLLUSCA 

BY  Jeanne  Schwengel. 

In  the  course  of  the  George  Vanderbilt  South  Pacific  Expedition'^  of 
1937,  moUusks  were  collected  at  Chatham  Island,  Galapagos,  and  at 
Christmas  Island,  and  cephalopods,  which  will  be  reported  on  separately,  in 
various  other  localities.  The  following  list  includes  beach  shells  picked  up 
by  Mr.  Ronald  W.  Smith  at  Wreck  Bay,  Chatham  Island. 


Tralia  vanderbilti  J.  Schwengel 
WilUamia  galapagam  DaU 
Btilla  mfolabris  A.  Adams 
Terebra  variegata  Gray 
Conns  liicidus  Mawe 
Conns  nitx  Brodcrip 
Cancellaria  haemastoma  Sowerby 
OUva  kaleontina  Duclos  (?) 
OUveUa  anaeora  Duclos 
Marginella  phrygia  Sowerby 
MargineUa  minor  C.  B.  Adams 
Marginella  rom  J.  Srlnvengel 
Mitra  tristis  Swainson 
Mitra  gratiosa  Reeve 
Mitra  crenata  Broderip 
Crassiapira  aplendidida  Sowerby 
Latiru8  varicosus  Reeve 
Latirvs  tnhercidatua  Broderip 
Triton  idea  sp. 
Engina  pyrostoma  Sowerby 


iXaasa  nodlcincta  A.  Adams 
Columbella  ftueata  Sowerby 
Colimbella  castanea  Sowerby 

ColnmhcUn  haemastoma  Sowerby 
Columbella  utramentaria  Sowerby 
Anachis  inrerta  Steams 
Anachis  sujjusa  Sowerby 
MitreUa  cribraria  guttata  Sowerby 
Murex  radicatus  Hinds 
Tritonalia  erosa  Broderip 
Tritonalia  lappa  Broderip 
Aspella  pyramidalis  Broderip 
Thais  planospira  L. 
Thais  columellaris  Lamarck 
CwaUiopMla  calif omica  A.  Adams 
Canthants  aangidnolenta  Duclos 
Cantharus  cinis  Reeve 
Cymatinm  lineatum  Broderip 
Cymntium  wiegmanni  Anton 
Oniscia  tuberculosa  Sowerby 


1  An  itinerary  of  the  expedition  will  appear  in  a  subsequent  part  of  the  Zoological 
Results. 
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Trivia  rubesccns  Gray 

Cypraea  nigropunctata  Gray 

Strombus  granulatus  Gray 

Cerithium  adusturn  Kiener 

Vermetus  squarnigeriis  Carp. 

Vermetus  pellucidus  Broderip  &  Sowerby 

Rissoina  iiica  d'Orbigny 

Littorina  aspcra  Pliilippi 

Littorina  aspera  compersa  Philippi 

Cheilea  varia  Broderip 

Amalthea  tumens  Carpenter 

Amalthea  pilosa  Desh. 

Crepidida  aculcata  Gmelin 

Crepidida  nivea  Ad. 

Crepidula  nummaria  Gld. 

Mamma  uber  Valenc. 

Eimaticina  sp. 

Opalia  sp. 

Tegida  occulta  Philippi  (?) 
Tegula  cooksoni  Smith 

Descriptions 


Phasiaiiella  phasianella  C.  B.  Adams 
Nerita  scabricosta  Lamarck 
Nerita  fidgurans  Gmehn 
Fissurella  macrotrema  Sowerby 
Diadora  inequalis  Sowerby 
Acmaea  fascicidaris  Menke 
Actnaea  mitella  Menke 
Chiton  sulcatus  Wood 
Chiton  goodalli  Broderip 
Ostrea  sp. 

Pedalion  legumen  Gmelin 

Area  velata  Sowerby 

Area  solida  Broderip  &  Sowerby 

Codakia  punctata  Linnaeus 

Codakia  galapagana  Dall 

TelVma  scobinata  Limiaeus 

Divaricella  lucasana  Dall  &  Ochsn. 

[Lucina  eburnea  Reeve,  f.  49,  not  of 

Desh.) 

>f  new  species 


Fig.  1,  Marginella  rasa.    Fig.  2,  Daphnella  thalia. 
Fig.  3,  Tralia  vanderbilti. 

Daphnella  thalia,  new  species.    Fig.  2. 

This  species  is  rather  lengthened  and  graceful,  a  little  more  slender  than 
Eudaphne  alle7nani  Bartsch.  White,  clouded  with  cinnamon  buff  on  the 
penultimate  and  last  whorls,  earlier  whorls  pinkish  vinaceous,  clouded  with 
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cinnamon.  Embryonic  whorls  lost.  The  following  whorls  are  sculptured 
with  rounded  axial  folds  about  equal  to  their  intervals,  becoming  weaker  and 
somewhat  irregular  on  the  last  whorl,  where  they  do  not  extend  upon  the 
base.  These  arc  crossed  by  strong  spiral  threads,  of  which  there  are  fourteen 
at  the  end  of  the  penult  whorl,  nine  on  the  preceding  whorl  and  five  on  the 
next  earlier  whorl.  The  sutural  fascicle  is  rather  narrow  and  sculptured 
with  close,  backwardly  curved  threads.  The  aperture  is  about  half  the 
total  length,  somewhat  dilated  in  the  lower  part.  The  outer  lip  moderately 
thickened  within,  retracted  at  the  base  and  above.  Inner  lip  rather  weakly 
concave.  Columella  straight. 
Length  16.3  mm. ;  diam.  5.8  mm. 

This  beautiful  species  differs  from  Eudaphne  allemani  Bartsch  in  the 
details  of  its  sculpture  and  color,  as  well  as  bemg  of  more  slender  shape. 
Type  170297  A.N.S.P. 

Marginella  rosa,  new  species.    Fig.  i. 

This  species  closely  resembles  .V.  (ir(  tui  ^'al.,  but  it  is  smaller  and  more 
tapering  toward  the  base,  wdiich  is  distinctly  oblique.  The  color  is  pale 
pink  with  three  broad  darker  bands  with  indefinite  edges,  between  vinaceous 
and  deep  vinaceous  in  color.  These  bands  are  continuous,  not  interrupted 
into  spots  as  in  M.  avena.  Aperture  about  as  in  M.  avena.  Columella  with 
four  equal  folds. 

Length  8.1  mm.;  diam.  3.G  mm. 

Li  M.  califoniica  Tomlin  the  spire  is  nuich  shorten-  and  the  color  different. 
Possibly  this  is  the  species  recorded  by  ^^'innner  as  -V.  ridx  lla  C.  B.  Adams, 
but  I  have  compared  the  type  of  M.  rubella  and  find  that  it  is  a  decidedly 
stouter  shell,  with  shorter  spire.  It  is  about  ninety  years  since  Adams 
collected  these  shells  and  the  color  has  almost  entirely  faded. 

Many  s])ecimens  were  taken,  but  most  of  them  are  beach  worn.  Type 
170298  A.N.S.P. 

Tralia  vanderbilti,  new  species.    Fig.  3. 

A  species  resembling  T.  pusilla  (Gmclin),  from  which  it  differs  chiefly 
by  being  shorter  and  broader.  The  two  specimens  are  beach  shells  and 
somewhat  faded.  The  freshest  one  is  cinnamon  buff,  darker  near  the  suture. 
The  surface  is  smooth,  except  that  the  spire  has  closely  engraved  spiral  lines, 
similar  to  those  of  T.  pusilla.  The  aperture  is  similar  to  that  of  T.  pusilla, 
having  three  strong  folds  on  the  columellar  sidu  and  an  entering,  descending 
ridge  within  the  outer  lip. 

Length  8.5  mm.,  diam.  5.7  mm. 

Tralia  panamensis  C.  B.  Adams  has  been  reported  from  Hood  and 
Charles  Islands  by  Wimmer  (quoted  by  R.  E.  C.  Steams,  Proc.  U.  S.  Nat. 
Mus.  1893,  Vol.  16,  p.  429),  but  this  is  a  very  much  more  slender  species. 
The  closest  relationship  seems  to  be  with  the  West  Indian  Tralia  pusilla 
Type  170299  A.N.S.P. 
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ZOOLOGICAL  BESULIS  OF  THE  OEOBOE  VAHSEBBILI  AFBICAH 
EXPEDITION,  1934.  PART  IX,— THE  HEUSOPTEBOS)  IH8ECTS 

BY  Nathan  Banks. 

The  collection  contains  one  fine  new  species,  an  ascalaphid,  and  a  number 
of  other  interesting  records;  upon  several  of  these  I  have  made  notes.  Of 
especial  interest  is  the  new  ascalaphid,  Phalascusa.  Specimens  of  this 
genu?  are  uncommon,  and  nearly  all  have  been  (k  scribed  from  one  specimen, 
and  there  are  few  records  of  their  occurrence.  The  general  itinerary  of  the 
( xpedition  and  information  on  the  chief  collecting  stations  will  be  found  in 
Part  I  of  this  series.* 

PESIIDAE 

Neoperla  dubia  Klap. 

One  iiiak'  and  two  fciuak's  from  Saidi's  Village,  10  miles  west  of  Epulu 
River  Ferry,  Kil)ali-Tturi  district,  Bel<iian  ron<io,  elev.  2800  feet,  Sept.  13. 

The  male  has  the  charactcristir  ticnitalia  figured 
by  Klajialek.  tlu'  l)asal  processes,  and  the  very 
lont:  and  slender  i)r()ccss('s  from  the  tenth  s(\<fment. 
The  ocelli  in  the  di'ied  specimens  ai'e  nearer  to 
each  other  than  to  the  eyes,  but  i)lainly  further 
apart  than  in  N.  africana.  The  female  is  much 
larger,  34  mm.  expanse.  This  is  quite  possibly  the 
female  described  by  Navas  as  N.  leopoldina;  his 
specimen  had  no  abdomen  nor  antennae.  The 
antennae  beyond  the  first  joint  are  black;  the 
abdomen  is  pale  yellowish,  the  ventral  plate  projects  only  in  broad,  low, 
rounded  piece  about  one-third  the  width  of  the  segment.  The  cerci  are  pale 
yellowish  as  the  abdomen,  and  tibiae  of  legs  are  dark  above.  The  lateral 
boss  of  the  head  is  a  little  nearer  to  the  eye  than  to  an  ocellus,  and  is 
elliptical  in  shape,  and  fairly  large. 

BESOTHIDAE 

Berotha  sashilana  Navas. 

One  from  Batangafo,  rhangi-Shari.  French  Ecjuatorial  Africa.  Dec.  12 
to  13.   A  very  fine  little  species,  described  from  Sashila,  Belgian  Congo. 

iProc.  Acad.  Nat.  Sci.  Phila.,  LXXXVni,  pp.  1-14,  (1936). 

(6) 


Fifi.  1.  Ventral  plate  of 
female  Neoperla  dubia 
Klap. 
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MICBOMIIDAE  (Hemerobiidae) 

Annandalia  jeanneli  Navas. 

One  ppecimen  from  Maji  ya  Moto,  Molo  Kivcr,  between  Rongai  and 
Lake  Hannington,  elev.  3250  feet,  Kenya.  June  18.  It  was  described  from 
Rurunua.  Kilkuyu,  1,550  meters,  Kenya.  This  specimen  has  the  wings 
rather  longer  tlian  the  Xavas  figure,  but  it  shows  the  very  broad  costal  area 
at  base,  the  dark  lines  across  apical  part  of  wing,  and  the  cross- veins  agree; 
the  palpi  are  dark. 

CHBTSOFIDAE 

Chrysopa  congrua  Walk. 

One  specimen  of  this  widely  spread  species  from  Saidi's  \'illage.  10  m. 
west  of  Ki)ulu  River  Ferry,  Kibali-lturi  District,  Belgian  Congo,  elev.  2800 
feet,  Sept.  13. 

Chrysopa  umbrosa  Navas. 

Two  specimens  from  West  side  Mt.  Kenya  above  Naromoru,  elev.  7800 
feet,  Kenya,  July  12,  and  Kijabe  section,  Kikuyu  Escarpment,  elev.  8200 
feet,  Kenya,  June  23;  both  are  topotypes. 

There  are  seven  cubital  cross-veins  beyond  the  divisory  veinlet,  the 
second  and  third  cubital  cells  are  long,  and  post-cubital  area  is  two  and  a 
half  times  as  broad  as  the  cubital. 

Glenochrysa  nimbosa  Banks. 

One  from  Kitala,  Lake  Victoria,  Entebbe  District,  Uganda,  Augu-t  12. 

There  are  three  other  African  species  in  this  genus:  G.  conradina  Navas 
(1910),  in  which  the  stigmal  spot  is  long  and  nearly  black,  the  subapieal 
spots  in  hind  wing  large  and  connected,  and  very  few  of  the  veins  in  front 
wing  mai'gined  with  the  yellow  brown;  G.  principissa  Navas  (1915)  has 
two  slender  dark  stripes  on  vertex,  and  continued  back  on  pronotum.  the 
basal  antennal  joint  has  two  dark  lines  and  there  are  differences  in  sjiots  oi 
fore  wings;  G.  fypica Petersen  (1912j  is  near  to  G.  yiinibosa,  but  darker,  and 
with  fewer  veins  margined  with  the  yellowish,  and  the  stigmal  spot  is  black. 
In  G.  nimbosa  Banks  (1918)  the  vertex  has  a  median  dark  spot,  the  basal 
joint  of  antennae  has  three  dark  lines,  the  pronotum  has  a  large  dark  spot 
each  side  in  front  part  and  behind  a  large  spot  in  posterior  comer;  the 
stigma  is  yellowish,  and  with  only  some  small  dark  spots.  The  basal  costal 
mark  in  all  four  species  is  practically  the  same,  and  marks  on  hind  wings 
nearly  same,  but  larger  in  G.  conradina.  G.  nimbosa  occurs  in  Ubangi- 
Chari-Chad ;  near  Cape  Verde,  West  Africa,  and  now  in  Uganda. 
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Nothochryta  variegata  Burm. 

One  from  Kasenyi,  Lake  Albert,  Belgian  Congo,  elev.  2100  feet,  August 
27.   Widely  distributed  in  Africa. 

Ankylopteryx  polystica  Xavas. 

From  West  side  of  Mt.  Kenya,  above  Naromoru,  elev.  7800  feet,  Kenya, 
July  13. 

The  face  markintis  are  cliaracteristic,  ti  iiu'(liaii  trianti;ular  spot,  and  a 
liinule  each  side  below  the  antenna,  also  a  small  spot  each  side  on  clypciis. 
Basal  joint  of  antenna  with  a  brown  stripe  on  outer  side.  The  ends  of  some 
costals  near  base  are  dark ;  five  cross-veins  beyond  the  divisory  cell. 

Ankylopteryx  nepheloptera  Navas. 

Two:  from  west  side  of  Mt.  Kenya,  above  Naromoru,  elev.  7800  feet, 
Kenya,  July  13;  and  Saidi's  Village,  10  miles  west  of  Epulu  River  Ferry. 
Irumti-Avakubi  Road,  Kibali-Ituri  district,  Belgian  Congo,  elev.  2800  feet, 
Sept.  13. 

This  species  also  has  five  cross-veins  beyond  the  divisory  cell. 

MTSMEIEONIDAE 

Palpares  tigris  Dahl. 

One  from  Gounguru,  15  miles  north  of  Nola,  Middle  Congo,  French 
Equatorial  Africa,  Nov.  6. 

Palpares  interioris  Kolbe. 

Several  from  Maji  ya  Aloto,  ]\lolo  lliver  between  Kongai  and  Lake 
Hannington,  elev.  3250  feet,  Kenya,  June  18  (at  light).  Esben-Petersen 
considers  this  the  same  as  the  more  northern  P.  papUionoides. 

Gama  nubifer  Kolbe. 

From  Kasenyi,  Lake  Albert.  Beluian  Congo,  elev.  2100  feet.  Aug.  27;  and 
Njana  Farm  near  Tinda  Bridge.  Pvegion  of  Bunia,  Kibali-Ituri  District, 
Belgian  Congo,  elev.  3500  feet,  Aug.  31. 

Gama  linxpida  Kolbe. 

Several  from  Kasenyi,  Lake  Albert,  Belgian  Congo,  elev.  2100  feet,  Aug. 
22-23;  and  Athi  River  crossing  16  miles  N.N.  E.  of  Kibwezi,  Kenya,  elev. 
1400  feet,  July  25. 

Gama  decnssata  Navas. 

From  Gisi  River,  Kiu  Hills,  between  Alachakos  and  Emali,  Kenya,  elev. 
3375  feet,  July  29. 

Gama  aegyptiaca  Rbr. 

One  from  Kiboko,  S.W.  of  Simba,  Kenya,  July  28  (at  light) . 
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Gama  mortifer  Walk. 

One  from  Maja  ya  Moto,  Molo  River  between  Rongai  and  Lake  Han- 
nington,  Kenya,  elev.  3250  feet,  June  16. 

Cueta  mysteriosa  Gerst. 

Several  from  ^laja  ya  ^Moto,  jMoIo  River  between  Rongai  and  Lake 
Hannington,  Kenya,  elev.  3250  feet,  June  18.  Widely  spread  in  tropical 
Africa. 


Phalascusa  aequalis,  sp.  nov. 

Head  pale  with  yellowish  brown  hair,  vertex  with  darker  hair;  antennae 
yellowish,  tips  brown;  thorax  mostly  brown,  with  yellow  spots,  anterior  lobe 
with  a  yellow  mark  each  side  toward  middle,  continued  back  on  lateral 
lobes,  extreme  side  of  this  lobe  pale,  lateral  lobes  pale  above  wings;  meso- 
scutellum  yellow,  with  a  brown  cruciate  mark;  a  pale  spot  above  base  of 
each  hind  wing;  metascutcllum  yellow,  with  a  median  brown  stripe,  posterior 
slope  of  metanotum  with  two  pale  marks  converging  behind;  pleura  with  a 
few  pale  spots.  Abdomen  rich  brown,  with  a  row  of  yellow  spots  each  side; 
each  segment  above  rather  pale  red  brown,  with  median  black  stripe  and 
two  yellow  spots  at  hind  margin;  venter  pale;  legs  pale,  femora  more  reddish, 
hair  black. 


Wings  plainly  tinted  with  yellowish,  the  costa,  subcosta,  and  radius  still 
more  clearly  yellowish,  other  veins  pale,  cross-veins  often  partly  dark; 
stigma  pale  yellow  covering  four  veinlets,  plainly  longer  than  high,  in  both 
wings  a  fairly  large  subcqual  brown  spot  extending  up  on  basal  costal 
veinlets,  much  as  in  P.  pardalis. 


ASCALAPHIDAE 


Fig.  2.  Phalascusa  aequalis,  sp.  nov.  Type. 
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Fore  wings  much  as  in  other  species;  five  cross- veins  before  radial 

sector,  apical  area  with  two  cell-rows,  three  internal  and  five  external, 
besides  tlie  ai)ical;  thirteen  radial  before  tlic  one  near  the  stigma. 

Hind  wings  not  widened  behind  near  middle,  three  cross-veins  before  the 
radial  sector. 

Length  of  fore  wing  27  nnn.,  width  8  mm. 

Length  of  hind  wing  22  mm.,  width  6.5  mm. 

One  from  Ekibondo's  Village,  between  Niangara  and  Dungu,  Uele, 
Belgian  Congo,  elev.  2650  feet,  Oct.  1. 
It  can  be  placed  in  the  following  table: 

1.  AVitli  (h\rk  in  hind  wing  extending  about  to  middle  2 

Dark  only  near  base  3 

2.  No  dark  at  base  in  hind  wings,  but  a  large  sjiot  at  middle;  hind  wings 

not  triangular   cruciger 

Dark  at  base,  separated  from  the  large  spot  in  middle  by  a  narrow  pale 
area;  hind  wings  more  triangular  .  .pardnlis,  kUdebrandti  and  patrizii 

3.  No  dark  at  base  of  hind  wing,  veins  very  dark  vassei 

Dark  spot  at  base  of  hind  wings  4 

4.  Spots  at  base  of  fore  wing  very  much  larger  than  in  hind  wing,  wings 

hyaline   5 

Spots  at  base  of  fore  and  hind  wings  subequal,  wings  yellowish  ..aequalis 

5.  Hind  wing  shorter,  more  triangular  similis 

Hind  wing  longer,  not  widened  behind  in  middle  braueri 

Helicomitus  festivus  Rhr. 

One  from  l"]kibondo's  \'illagc,  between  Nianga  and  Dungio,  Uele,  Belgian 
Congo,  elev.  2650  feet,  Oct.  3.   A  common  African  species. 

HTDBOFSTCHIDAE 

Dipseudopsis  fasciata  lirauer. 

Several  from  Lake  Baringo  near  mouth  of  ^lolo  River,  Kenya,  elev.  3150 
feet,  June  19  (at  light).    Common  in  tropical  Africa. 

Dipseudopsis  sp. 

One  female  from  Butiaba,  Lake  Albert,  Unyoro,  Uganda,  elev.  2080  feet, 
Aug.  29.   May  possibly  be  D.  centralis  Kolbe. 

Ecnomus  sp. 

One  from  Lake  Baringo  near  mouth  of  ]\Iolo  River,  Kenya,  elev.  3150 
feet,  June  19  (at  light).    In  poor  condition. 
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A  NEW  GLUB-FLOWEB  FROM  NEYABA 


BY  Francis  W.  Pennell. 

The  intcn-ive  botanical  exploration  of  the  Cliarleston  Mountains  in- 
southern  Nevada  shows  that  this  isolated  highland  supports  yet  another 
endemic  species  of  the  family  Scrophidariaceae.^    Tliis  is  a  species  of  Club- 
flowor  or  Cordylanthus  of  which  Mi'.  Tra  W.  Clokey  has  collected  an  ample 
series.    It  may  be  described  as  follows: 

Cordylanthus  glandulosus  Pennell  &  Clokey. 

Annual.   Tap  root  yellow.   Herbage  glandular-pubescent,  the  glands 

yellow.  Stem  1.5-3.5  dm.  tall,  much  branched,  the  branches  ascending, 
glandular-liir-ui r  t lirdnulidut.  Loaves  groon  or  somewhat  purplish,  donsoly 
glandular-pubescent:  the  lowermost  broadly  linear  (2  mm.  wide),  obtuse; 
those  of  the  main-stem  mostly  trifid,  1.5-2.5  cm.  long,  the  divaricate  lateral 
lobes  somewhat  shorter,  all  lobes  obtuse,  about  1  mm.  wide,  the  wider  united 
base  2-5  mm.  ]nuz\  those  of  the  branches  smaller,  shorter-lobed  or  entire. 
Head-like  inflorescences  terminating  the  stem  and  branches,  although  some 
may  appear  axillary  due  to  subsequent  development  of  lateral  branches; 
clusters  containing  from  1  to  6  flowers.  Involucral  bracts  2  or  3,  with  3  to 
5  linear  lobes.  Subtending  calyx-like  bract  11-12  mm.  long,  entire,  3-ribbed, 
wliite-ciliate.  the  tip  decnrved  and  rounded.  Calyx  slightly  longer,  12-13 
mm.  long,  not  ciliatc,  at  a]K'X  bifid-iiotclKMl,  llie  lobes  0.5-2.0  mm.  long, 
acute  or  obtuse.  Both  calyx  and  calyx-like  bract  dull  green  or  violet- 
purplish,  proximally  white-hirtous,  distally  minutely  glandular-pubescent. 
Corolla  14-15  mm.  long:  tube  narrow,  yellow;  throat  inflated,  widt^ly  ex- 
panded hoi-izontally  and  somewhat  trisaccate  beneath,  viol(>t-]Mn'ple  posterior 
lip  sagittally  narrow,  distally  pale  yellow,  glabrous  like  the  posterior  side 
of  the  throat,  the  distal  side  of  the  apex  hooded ;  anterior  lip  slightly  shorter 
than  galea,  broadly  tai)ering  to  an  everted  bright  yellow  tip,  its  lower 
(outer)  surface  proximally  violet-purple  and  white-]-)ubescent  like  the  an- 
terior side  of  the  throat.  Stamens  4,  didynamoii-.  the  flattene(l  fdamcnts 
ciliate.  Anthers  2-celled,  yellow,  each  ciliolate.  Stigma  ])rotruding  down 
from  hooded  apex  of  galea.  Capsule  about  7-8  nun.  long,  glabrous.  Seeds 
1-1.5  mm.  long,  brownish,  the  testa  finely  alveolate-reticulate  with  white 
lines. 

(Annuus;  caulis  1.5-3.5  dm.  altus  pilis  glandifcris  obsitus;  folia  gland- 
ulosa,  imis  linearibus  integerrimis,  caeteris  trifidis;  bracteae  calycibus 
similes,  11-12  mm.  longae,  apicibus  bifidae;  corolla  14^15  mm.  longa,  galea 

*  Previously  described  endemics  are  Synthyris  ranunculina  Pennell,  in  Proc.  Acad. 

Xaf.  Sci.  Pliila.  ,S.5:  92,  1933;  Pcih^fcmon  tlmmpsoniac  jncgrri  Kerk.  in  Bull.  Torrov  Bot. 
Club  64  :  362,  1937;  P.  keckii  Clokey,  in  Madrono  4:  128,  1938;  and  Castilleja  clokeyi 
Pennell,  I.e.  89  :  420,  Ja.  1938.  The  earlier  supposed  endemic,  Perutemon  aboriginorum 

Jonrs,  1912  (P.  ralcarcui^  .Tones,  1908.  not  Bmndoffoo.  190.3),  has  recently  been  slinwn  to 
be  identical  with  P.  peliolalus  Brandegee,  1899,  from  Sheep  Mt.,  Nevada;  see  Keck  in 
Amer.  Midi.  Nat.  18  :  774,  1937. 
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angusta  distaliter  flava,  labio  inferiore  saccate  violaceo-purpureo  apice 
luteo;  antherae  biloculicidae;  capsula  7-8  mm.  longa;  semina  1-1.5  mm. 
longa.) 

Type,  brushy  hills,  junijicr  belt,  alt.  2270  meters,  Harris  Spring  Road, 
Charleston  ]\Iountains,  Clark  County,  Nevada,  collected  in  flower  and  com- 
mencing to  fruit  July  16,  1937  by  1.  W.  Clokey,  no.  7715;  in  herbarium  of 
Ira  W.  Clokey  at  the  Los  Angeles  Museum;  isotype  at  Academy  of  Natural 
Sciences  of  Philadeli)hia. 

In  R.  S.  Ferris'  "Taxonomy  and  Distribution  of  Adenostcgia  "  -  the 
jiresent  species  would  trace  by  key  to  .4.  parvijlora  Ferris  described  from  the 
vicinity  of  the  Grand  Canyon  and  of  the  San  Francisco  ^Mountains  of 
northern  Arizona.  That  plant  would  seem  to  differ,  however,  by  its  shorter 
pubescence  ("pubescent  and  minutely  viscid-pilose  "),  the  outer  involucral 
bracts  merely  trifid  and  with  lobes  but  little  longer  than  the  widened  basal 
portion,  the  subtending  calyx-like  bract  exceeding  the  true  calyx,  the  corolla 
smaller,  only  10-11  mm.  long,  and  the  capsule  narrowly  conic.  The  photo- 
graph indicates  a  less  virgate  and  less  foliose  habit  than  our  plant  shows. 
While  the  brief  description  does  not  mention  several  features  on  which  I 
should  like  to  have  information,  these  details  are  sufficient  to  prove  the 
distinctness  of  the  present  species.  Its  more  exact  relationship  awaits  a 
new  study  of  the  genus. 

In  his  careful  study  of  Adenostegia  eremica  Coville  and  Morton  ^  Mr. 
C.  V.  Morton  has  given  the  true  explanation  of  the  formation  of  the  calyx 
in  this  genus.  Over  ten  years  earlier  I  had  similarly  interpreted  the 
structure,  the  key  to  sections  in  my  manuscrijit  account  prepared  for  a  con- 
tinuation of  tlie  "  Scrophulariaceae  of  the  Central  Rocky  ^Mountain  States  "* 
contrasting  ( 'Itloropi/ron  having  calyx  well-developed,  obviously  surround- 
ing the  tul)e  of  the  corolla,''  with  Euadenostcgia  and  Anisocheila  having 
"  calyx  ai^parently  only  on  the  posterior  side  of  the  corolla  (which  it  nearly 
surrounds  at  base)  "  and  the  subtending  bract  calyx-like.  Earlier  workers 
had  described  the  calyx  as  "  monophyllous  "  or  "  diphyllous  in  the  latter 
case  mistakenly  associating  this  bract  with  the  true  calyx.  Such  an  in- 
terpretation, as  given  in  Gray's  "Synoptical  Flora"'  and  other  works, 
called  for  a  horizontal  cleavage  between  upper  and  lower  sepals  quite  at 
variance  with  that  prevalent  in  the  tribe  Euphrasieae.   Morton's  and  my 

2  Bull.  Torrey  Bot.  Chil)  45:  399-423,  pi.  10-12,  1918.  Adenostegia  Benth.  (1836) 
has  priority  over  ConlyhnUhus  Niitt.  (1846),  but  the  latter  name  was  preferred  by 

Benth;im  himself  and  has  bcon  iiiado  a  vomcn  conservandum. 

3. Jour.  Washington  Acad.  Sci.  22:  100-166,  1932. 

*  This  manuscript,  covering  the  genera  not  treated  in  Contrib.  United  States  Nat. 
Herb.  20  :  313-381.  1920,  has  remained  unpublished  because  of  my  desire  to  reconsider 

Castillrja  after  further  field  study. 

5  2.  pt.  1 :  303,  1878. 
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interpretation  alligns  the  caXyx  closely  with  that  of  Orthocarpus  and  CastU- 
leja.  In  both  these  genera  the  posterior  sepal  has  long  been  lost,  then  in 
the  latter  there  is  a  progressive  tendency  to  the  fusion  of  the  lateral  sepals 
or  calyx-lobes.  Let  these  unite  to  apex;  then  let  the  resultant  lateral 
calycine  structures  join  posteriorly  so  that  merely  the  tips  remain  distinct, 
and  one  has  the  evolutionary  history  of  the  calyx  of  Cordylanthus.  It  is 
a  remarkable  develoj^ment  that  ultimately  presents  a  narrow  calyx  nearly 
wholly  posterior  to  the  flower,  yet  in  which  the  true  posterior  sepal  is 
actually  unrepresented. 
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THE  OCCUKRENGE  OF  FLINTS  AND  EXTINCT  ANIMALS  IN  FLUVIAL 
DEPOSITS  NEAR  CLOVIS,  NEW  MEXICO.   FABT  Y,— DIATOM 
EVIDENCE  FROM  THE  MAMMOTH  PIT 


BY  Ruth  Patrick. 
Introduction 

This  study  of  the  diatoms  of  ^laininoth  Pit  is  based  upon  samples 
ol)tained  from  the  f^eolofiical  excavations  made  by  Dr.  Edgar  Howard  during 
the  summer  of  1936.  This  geological  work  is  a  continuation  of  the  study 
which  was  started  in  1933  of  the  artifacts  and  fossil  remains  of  this  region. 
At  that  time  most  of  the  work  was  done  in  a  gravel  pit  which  had  been 
made  by  a  road  construction  company.  This  pit  is  situated  in  Blackwater 
Draw  between  Clovis  and  Portales,  New  Mexico.  The  exact  location  is  the 
southwest  quarter  of  Section  25,  Township  1  N,  Range  34  E.  In  order  to 
get  a  clearer  idea  of  the  stratigraphy  of  the  region  a  new  excavation  was 
made  which  was  named  Mammoth  Pit.  It  is  located  at  the  southwest 
comer  of  the  gravel  pit. 

The  stratigraphy  (Cotter  1936)  as  shown  In-  Mammoth  Pit  seems  to 
divide  itself  into  several  strata;  the  top  being  a  brownish  dune  sand  which 
is  about  two  and  a  half  feet  thick,  a  bluish  material  consisting  of  sand,  grit 
and  clay  which  is  about  three  feet  thick,  a  speckled  sand  which  varies  from 
one  and  a  half  to  seven  feet  in  thickness,  and  below  this  a  layer  of  coarse 
gravel  of  tmdetermined  tliickness.  These  layers  are  further  subdivided  as 
shown  in  Text-plate.  It  is  in  the  bluish  clay  and  speckled  sand  that  most 
of  the  fossils  are  foimd.  It  is  interesting  to  note  that  analyses  of  these  two 
strata  (Cotter  1936)  demonstrate  that  the  blue  clay  contains  much  of  the 
speckled  sand.  The  difference  in  color  is  to  some  extent  due  to  the  addition 
of  carbonized  vegetable  matter. 

Methods  and  Procedure 

Samples  were  collected  from  the  variotis  layers,  as  indicated  in  the  Text- 
plate,  by  Dr.  Edgar  B.  Howard  and  submitted  to  the  author  for  study  of 
the  diatoms  present.  The  author  wishes  to  express  her  appreciation  to  Dr. 
Edgar  B.  Howard,  Dr.  Francis  Drouet  and  to  Prof.  Ivey  F.  Lewis  for  their 
heli)ful  advice  and  criticism  during  the  i)rogress  of  this  paper. 

Each  sam])le  was  cleaned  and  examined  sejjarately,  extreme  care  being 
taken  that  no  contamination  occurred  between  the  samples  or  with  foreign 
material.  Permanent  slides  were  made  in  hyrax  mounts.  The  samples  on 
which  this  paper  is  based  are  the  property  of  the  Academy  of  Natural 
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Sciences  of  Philadelphia.  Study  slides  have  been  deposited  in  the  herbarium 
of  this  institution  and  also  in  the  author's  private  herbarium.  Each  sample 
is  recorded  under  the  collector's  number.   The  numbers  in  parentheses  indi- 


cate the  numbers  of  the  slides  in  the  author's  collection.  The  samples  are 
listed  in  succession  as  they  progress  from  the  bottom  to  the  top  of  the 
excavation. 
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Sample  No.  9.   Yellow  sand  from  the  lowest'  part  of  the  speckled  sand. 

(Nos.  3101-3109) 

Sample  No.  2.    Speckled  sand  from  below  blue  clay.    (Nos.  3111-18) 
Sample  No.  10.    Lowest  part  of  blue  clay.    Specimens  taken  from  near 

mammoth  bones.    (Nos.  3121-3130) 

Sample  No.  1.   Bluish  sandy  silt  from  about  lower  jaw  of  mammoth. 

(Nos.  3131-3140) 

Sample  No.  3.   Bluish  gray  silt,  middle  level  where  bison  bones  were 

thickest.    (Nos.  3141-3150) 
Sample  No.  4.    Bluish  sandy  silt,  top  of  blue  clay  layer.    (Nos.  3151- 

3158) 

Sample  No.  5.   Lowest  part  of  brown  dune  sand.    (Nos.  3161-3166)- 
Sample  No.  6.   Middle  part  of  brown  dune  sand.    (Nos.  3171-3180) 

In  the  following  table  a  series  of  letters  is  used  to  represent  the  relative 
abundance  of  a  species  throughout  the  various  strata;  A  is  abundant,  C  is 
common,  F  is  frequent,  and  R  is  rare.  The  relative  abundance  of  the 

diatoms  within  a  given  layer  is  discussed  at  the  end  of  the  paper.  Only 

those  s]K'(  i(>s  are  discussed  which  occur  in  sufficient  niunbers  to  make  up  a 
considerable  part  of  the  association.  In  many  cases,  particularly  in  rare 
forms,  the  R,  as  well  as  indicating  the  distribution  of  a  species  from  layer 

to  layer,  coincide?  with  its  abundance  as  compared  with  other  species  within 
a  single  layer.  However,  it  must  be  remembered  that  the  letter  primarily 
represents  the  distribution  of  the  species  from  layer  to  layer  and  only 
secondarily  is  for  comparison  between  s}iecics  in  a  given  layer. 

The  column  labeled  habitat  indicates  the  type  of  water  in  which  a  species 
is  usually  found:  F  is  fresh,  B  is  brackish,  M  is  marine,  and  E  is  euryhaline. 

Sample  No.  6  5  4  3  1  10  2  9  Habitat 
Stratum  AABDFFGI 

Achnanthes  exigua  Grun    "R  —  R  —  —  F 

A.  lanccolata  (Br61).)  Grun    F  K  R  ii  ~  F 

A.  lanceolata  v.  elliptica  CI    R  —  F 

A.  linearis  (W.  Sm.)  Grun    R   F 

Amphora  ovalis  Kutz    RRFRC  —  F 

A.  ovalis  V.  pedicvlus  (Kutz.)  V.  H    A  —  FB 

A.  veneta  Kiitz    H   FB 

Anomoeoneis  sphaerophora  (Kiitz.)  Pfitz.  ...  FF  C  —  FB 

A.  sphaerophora  v.  sculpta  (Ehr.)  Miill    R  —  FB 

Caloneis  bacillum  (Ehr.)  CI    R  R   F  B 

C.  silicida  (Ehr.)  CI    R— RR—  F 

C,  trinoidis  (Lewis)  Beyer    RR  —  FB 

Corconeis  disculus  (Schum.)  CI    F  C  —  FB 

C.  placentida  Ehr    F  R  F  F  —  E 

C.  placentida  v.  euglypta  Ehr    RR  —  RR  —  F 

of.  C.  thumensis  Mayer     A   F 
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Sample  No.  65431  10  29  Habitat 
Stratum  AABDFFGI 

Cyclotella  Meneghiana  Ktitz    —  F   F  B 

C.  striata  (Kiitz.)  Grun    RR  —  R—  BM 

C y mat 0 pleura  solea  (Breb.j  W.  Sm    F  R   F 

C.  elliptica  (Brel).)  W.  Sm    R—  FB 

Cymbella  affinis  Kiitz    R  C   F 

C.  amphicephala  Naeg    R  —   F 

C.  aspera  (Ehr.)  CI    RRF— F—  F 

C.  amtriaca  Grun    R  —  F 

C.  clstula  (Hemp.)  Kirchn    CCAF—  FB 

C.  cumbifurnns  (Kiitz.)  Breb    RFF  —  F 

C.  delicatula  Kutz    C  F  —  F 

C.  Ehrenbergii  Kutz    RCR—  F 

C.  helvetica  Kiitz    R  —  F 

C.  lanceolata  (Ehr.)  Kirchn    RRF   FB 

C.  leptoceras  (Ehr.)  Rabh    FRR—  F 

C.  microcephala  Grun    F   F 

C.  parva  (W.  Sm.)  CI    F   F 

C.  triangulum  v.  gracilis  Hustedt     R  —  F 

C.  tumida  (Breb.)  V.  H    R—  F 

C.  turgida  Greg    F   F 

C.  ventricosa  Asardh     FFFAF  —  FB 

Denticida  elegans  Kiitz   R  —  C  F   F 

D.  elegans  v.  Kittoniana  Grun    CF  R  —  F 

jD.  Iduto,   •■•>>••*•*•••>•••••••        '  — ~  R,       ~~  —  JF 

JD.  tenuis  Kutz    R   F 

D.  tenuis  v.  inflata  (W.  Sm.)  Grun    R  —  F 

D.  tenuis  v.  intermedia  Grun    R  —  F 

D.  thermalis  Kutz    R   F 

Diploncis  elliptica  (Kiitz.)  CI    C  F   F  B 

D.  ovalis  (Hilse)  CI   R  —  F  R  F  —  F  B 

D.  ovalis  V.  oblongella  (Naeg.)  CI    R   F  B 

Epithemia  argus  Ktitz    C  —  F  —  R  —  E 

E.  argus  v.  cdpestris  (W.  Sm.)  Grun    A  —  R   E 

E.  Muelleri  Fricke    FR   F 

E.  musculu.t  Kiitz    R  —   BAI 

E.  turgida  (Ehr.)  Kiitz.  ..'    F  —R  F  —  E 

E.  turgida  v.  granulata  (Ehr.)  Brun    R  —  E 

E.  turgida  v.  vertagus  (Kiitz.)  Grun    R  —  R   F 

E.  Zebra  (Ehr.)  Kutz    FF   FB 

E.  Zebra  v.  porcellv^  (Kiitz.)  Grun    F   B 

E.  Zebra  v.  saxonica  (Kiitz.)  Grun    AFR  —  R  —  FB 

E.  Cocconeis  flexella  (Kiitz.)  CI    R  —  R  —  F 

Eunotia  arcus  Ehr    C   F 

E.  arcus  v.  jallaz  Hustedt    R   F 
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Sample  No.  65431  10  29  Habitat 

Stratum  AABDFFGI 

N.  radiosa  Kiitz   F  R  —  R  —  F 

N.  rhynchocephala  v.  amphiceros  (Kutz.) 

Grun   R   B 

Neidium  arnphujomphus  (Ehr.)  Plitz   —  R   F 

Neiditan  iridis  (Ehr.)  CI   RCFR—  F 

N.  iridia  v.  vemalis  Reichelt   R   F 

Nitzschia  amphibia  Gnm   R  F  R   F 

A^.  commutata  Grun   R   FB 

A'",  dcnticula  Grun   CF—  F 

A',  thoinalis  v.  minor  llilse    R   FB 

N.  tryhlionella  v.  salinarum  Grun   R   B 

Pinmlaria  borealis  Ehr   R   F 

P.  Brebissonii  (Kutz.)  Rabh   FFF— R—  F 

P.  Brebissonii  v.  diminvta  (Grun.)  CI   RR   F 

P.  dactylus  Ehr   R  —  F 

P.  kptosoma  (Grun.)  CI   R  R   F 

P.  maior  (Kiitz.)  Rabh   KF_r_  p 

P.  major  v.  Unearis  CI   R   F 

P.  nobilis  Ehr   R   F 

P.  viridis  (Nitzsch.)  Ehr   RRC~R—  F 

P.  viridis  v.  intermedia  CI   RF   F 

Rlioicosphenin  curvata  (Kiitz.)  Grun   R  —  FB 

Rhopaludia  gibba  (Ehr.)  Miill   R  _  a  C  R  —  F  —  F  B 

R.  gibberula  (Ehr.)  Miill   R  —  A  C   B  .M  ' 

R.  gibberula  v.  protracta  (Grun.)  Miill   R   FB 

R.  gibberula  v.  producta  (Grun.)  Miill   A  F  —  FB 

R.  paraUela  (Grun.)  Mull.    R  

Stauroneis  anceps  v.  gracilis  (Ehr.)  CI   R  —  F  B 

tS.  pliocniccnteron  (Nitzsch.)  Ehr   F  C  F  F  R  —  F 

SmithiL  Grun   F  W  F  R  R  —  F 

SurireUa  robiuta  v.  aplendida  (Ehr.)  V.  H.  ..  RR   FB 

S.  spiralis  Kutz   C  —  F 

Synedra  capitata  Ehr   R   F 

S.  vhm  (Nitzsch.)  Ehr   RCCF  —  F 

S.  ulm  V.  biceps  (Kiitz.)  Schonfeldt   CC   F 

S.  idna  V.  danica  (Kiitz.)  Grun   F   F 

S.  Vaucheriae  Kiitz   F   F 

Discussion 

The  Staked  Plains  of  Eastern  New  Mexico  and  Northwest  Texas  have 

been  for  some  years  a  field  of  geological  study.  In  connection  with  this 
several  diatom  reports  have  been  made.  But  until  Lohman  (1936)  no 
ecological  study  in  regard  to  the  diatoms  was  made.  Cope  (1890)  and 


1938] 


NATUBAL  SCIENCES  OF  PHILADELPHIA 


21 


Woulinan  ami  Kaiii  (1892)  studied  fossils  i'rom  Crosby  County,  Texas; 
"Wouliiiaii  and  Kain  determined  the  diatoms.  This  deposit  from  Blanco 
Canon  was  determined  by  Cope  as  being  Pliocene.  Some  of  the  diatoms 
found  by  them  are  also  common  in  the  Clovis  material.  Edwards  (1906) 
studied  diatoms  from  Mulberry  Canon  and  the  Dockum  beds,  Texas.  In 
this  paper  he  states  that  the  Staked  Plains  were  an  extensive  mesa  in  late 
Tertiary  or  Quartemary  times  covered  with  fresh  water.  In  this  same 
paper  Woolman  and  Kain  also  reported  on  the  diatoms  present.  Many  of 
the  species  are  also  in  the  Clovis  material.  Lohman  (1936)  studied  the 
diatoms  from  the  blue  clay  strata  of  the  Gravel  Pit  at  Clovis,  as  well  as 
deposits  from  Anderson  Lake.  He  noted  that  the  diatoms  in  the  blue  clay 
strata  of  the  Gravel  Pit  indicated  an  increase  in  the  salt  concentration  of 
the  water  as  the  samples  progressed  upward  through  the  layers.  The  results 
of  this  study  support  his  conclusions. 

Several  other  deposits  of  diat(Mnito  have  l)con  noted  in  this  general 
region  such  as  reported  by  Blake  (1902)  on  Arizona  diatoniite.  Fresh 
water  diatom  dei)osits  have  been  re]3ortcd  from  under  Great  Salt  Lake, 
(Patrick,  1936).  These  deposits  were  probably  laid  down  in  late  Pleistocene 
or  Recent  times.  Hanna  (1932)  reported  on  a  fresh- water  Pliocene  deposit 
from  Kansas.  Several  of  the  species  common  in  that  deposit  were  also 
common  in  some  of  the  strata  studied  at  Clovis.  Several  fresh-water 
diatom  deposits  from  Kansas  which  are  believed  to  be  late  Pleistocene  and 
Recent  have  been  reported  on  by  Elmore  (1896)  and  Barbour  (1894-95). 

A  study  of  the  distribution  of  the  various  species  through  the  various 
layers  shows  some  interesting  relationships.  Sample  9,  taken  from  the 
yellow  sand,  contained  no  true  diatom  flora.  Several  broken  specimens  and 
a  few  whole  ones  were  found. 

The  first  real  diatom  flora  is  found  in  Sample  No.  2  which  is  taken  from 
the  speckled  sand.  Tlie  most  common  forms,  Ampliora  oi'alis  Kiitz.,  A. 
ovalis  V.  pcdicuhis  (Kiitz)  ^^  II.,  Anotnoconcis  sphaerophora  (Kiitz.)  Pfitz- 
ner,  Cocconcis  disculus  (Schum.)  CI.,  N'avicida  dicephnla  Ehrenberg, 
and  SiirircUn  spivdlis  Kiitz,  indicate  a  fresh  to  slightly  brackish  water  condi- 
tion. Hanna  (1933)  states  that  Anomocojieis  sphaeropJiora  (Kiitz.)  Pfitzner 
occurs  in  fresh-water  fossil  deposits.  The  common  occurrence  of  Amphora 
ovalis  Ktitz.  and  frequent  finding  of  such  forms  as  Fragilaria  brevtstriata 
Grun.,  F.  leptostauron  (Ehr.)  Hustedt,  Synedra  ulna  (Nitzsch.)  Ehr.,  and 
Cymbella  cymbiformis  (Kiitz.)  Breb.,  would  seem  to  indicate  lakes  or  ponds. 
At  least  the  water  conditions  in  which  they  liVed  were  devoid  of  swift 
currents. 

According  to  the  stratigraphy  the  blue  clay  is  subdivided  into  several 

layers.  Samples  1  and  10  are  taken  from  the  lowest  part  of  the  blue  clay. 
It  is  in  this  level  that  the  richest  diatom  flora  occurs.  In  comparison  with 
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the  speckled  sand  we  find  a  change  in  the  common  and  abundant  forms. 
The  dominant  genus  in  this  sample  is  Cymhella.   Hanna  (1932)  finds  in  a 

deposit  in  Kansas  several  of  these  same  species  of  Cymhella.  He  states 
that  their  dominance  indicates  that  the  deposit  was  laid  down  in  shallow 
fresh  water.  The  frequent  occurrence  of  Fragilaria  brevistriata  Grun.,  F. 
construcjis  (Ehr.)  Clrun.,  Eiirwtia  lunnris  (Ehr.)  Grun.,  and  Cocconcis 
thinncnsis  Mayer,  together  with  the  occurrence  of  the  Cynibcllas  would 
indicate  ([uiet  water.  These  forms  arc  mostly  littoral  and  are  fountl  most 
fre(j[Uently  in  jjools,  lakes,  or  stagnant  water.  About  25^ 'r  of  the  connnon 
species  are  often  found  in  ijrackish  as  well  as  fresh-water  habitats.  As  com- 
pared with  45 in  the  previous  layer  this  would  seem  to  indicate  a  decided 
freshening  of  the  water  in  which  these  diatoms  lived. 

Sample  1,  which  was  taken  from  the  material  in  which  some  mammoth 
bones  were  embedded,  is  almost  pure  diatomite.  Samples  1  and  10  being 
from  the  same  level  have  about  the  same  species.  The  common  species  in 
Sample  1  are  Cymhella  cistula  (Hemp.)  Kirchn.  Eunotia  arcus  Ehr.,  Gom- 
phonema  acuminatum  v.  coronatum  (Ehr.)  W.  Sm.,  G.  parvulum  v.  micropus 
(Kittz.)  CI.,  Neidium  iridis  (Ehr.)  CL,  Pinnularia  viridis  (Nitzsch.)  Ehr., 
Synedra  ulna  (Nitzscli.)  Ehr.,  and  S.  ulna  v.  biceps  (Kiitz.)  Schonfeldt. 
They  are  typically  found  in  ponds,  pools,  or  quiet  water.  This  was  the 
only  layer  in  which  sjionge  sjiicides  were  fairly  abundant. 

Sample  3.  which  is  described  as  tough,  gritty  blue  clay,  is  from  about 
tlie  middle  of  the  blue  strata  ( Text-plate  I .  This  seems  to  represent  as  far 
as  the  diatoms  are  concerned  a  transitional  layer.  Tlu^  floi'a  is  not  nearly 
as  i)lentiful  as  in  the  pre\-ious  stratum.  Many  broken  pieces  of  diatoms 
are  found.  The  common  forms  are  Rhopalodia  gibberula  (Ehr.)  Mull.,  R. 
gibba  (Ehr.)  MiilL,  Stauroneis  pho&mcenteron  (Nitzsch.)  Ehr.,  Navicula 
oblonga  Kutz.,  Gomphonema  parvulum  Kiitz.,  parvulum  v.  micropus 
(Kiitz.)  CI.,  G.  acuminatum  v.  coronatum  (Ehr.)  W.  Sm.,  and  Cymhella 
cistula  (Hemp.)  Kirchn.  According  to  Hanna  (1933)  and  others  the  species 
of  Rhopalodia  are  characteristic  of  saline  or  brackish  water,  while  the  species 
of  Gomphonema  and  Cymhella  which  are  listed  above  are  characteristic  of 
fresh  or  slightly  brackish  water.  The  abundance  of  these  forms  in  this 
layer  may  well  indicate  a  change  from  fresh  w-ater  to  one  of  a  higher  salt 
content.  Of  the  more  frequent  species  found  in  this  layer  about  53%  have 
fresh  to  brackish  water  habitats.  This,  compared  with  the  25%  of  the 
previous  layer  would  indicate  an  increase  in  the  salt  content  of  the  water. 

Sample  4  is  characterized  by  the  abimdanc(>  of  specic^s  of  EpitJicniin  and 
Rhopalodia.  Ilamui  and  Grant  (1931)  state  that  in  ptirely  alkaline  lakes 
which  are  high  in  carbonates  and  low  in  chlorides  that  Epithcinia  is  one  of 
the  i)redominant  genera.  Howard  (1935)  speaks  of  the  presence  of  shallow 
alkaline  lakes  in  this  region  to-day.    Rhopalodia  gibberula  (Ehr.)  Aliill., 
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and  R.  gibba  (Ehr.)  Miill.  are  also  found  in  brackish  or  saline  waters.  Thus 
it  would  seem  that  the  diatom  flora  indicates  water  of  a  relatively  high  salt 
content.  Other  common  forms  are  Diploneis  elliptica  (Kiitz.)  CI.,  Denticula 
elegans  Ktitz.,  and  D.  elegana  v.  Kittoniana  Grun. 

Samples  5  and  6  showed  no  evidence  of  a  true  diatom  flora.  Several 
broken  fragments  and  a  few  whole  specimens  were  present,  but  these  were 
not  in  sufficient  number  to  indicate  a  flora. 

From  a  study  based  upon  the  ninnbcr  of  sppeics  anil  tluir  relative 
abundance  it  appears  that  in  the  speckled  sand  a  Hora  exi.-ied  which  was 
fresh  to  brackish  in  type.  Then  there  was  a  decided  freshening  of  the 
water  and  an  increase  in  diatom  flora  at  the  bottom  of  the  l)hie  clay  stratum. 
In  succeeding  sam|)les  ])rogressing  u])\vards  through  the  blue  clay,  tliere 
seems  to  be  an  increase  in  the  salinity  or  salt  content  of  the  water.  In  the 
brown  dune  sand  layer  the  diatom  flora  disajipears. 

Cotter  (1937)  states.  "  ^^'ith  striking  though  not  quite  al)solute  uniform- 
ity, a  relatively  dense  debris  of  bison  bones,  occasionally  articulated  but 
usually  scattered  and  in  poor  state  of  preservation,  occupies  the  upper  two- 
thirds  of  the  bluish  clay  layer,  and  ranges  as  much  as  a  foot  and  a  half  into 
the  overlying  brownish  sand.  Only  two  instances  of  bison  bones  lying  in 
speckled  sand  were  observed.  These  bones  lay  eight  inches  and  thirteen 
inches  respectively  below  the  top  contact  of  this  sand  with  the  bluish 
material.  The  lower  third  of  the  bluish  clay  material  was  found  to  contain, 
characteristically,  the  upper  portions  of  mammoth  bones,  which  lay  with 
an  average  of  one-third  of  their  bulk  in  the  underlying  speckled  sand. 
Occasionally  a  mammoth  bone  lay  entirely  in  the  speckled  sand  immediately 
beneath  the  contact.  In  the  speckled  sand  proper  several  horse  bones 
occurred  at  an  average  dei)th  of  thirteen  inches  below  the  toi)  contact  with 
the  bluish  clay.  These  bones,  while  probably  all  of  the  same  species,  varied 
in  size.  Tiutle  carapace  fragments  also  appeared  characteristically  in  the 
speckled  sand  at  this  dei)th." 

It  is  interesting  to  note  that  the  change  in  faunal  remains  seem  to  coin- 
cide with  the  change  in  diatom  flora. 
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A  NEW  SPECIES  01*  6LYPI0SI0MA 


BY  Henry  A.  Pilsbry. 

Many  years  ago  Mr.  S.  N.  Rhoads  collected  a  series  of  Glypfostomn  at 
Mt.  Lowe,  in  the  San  Gabriel  range,  California,  which  differed  from  the 
San  Diego  G.  newherryanum  by  its  smaller  size.  Subsequently  I  collected 
the  same  small  form  in  Milliard  canyon,  back  of  Pasadena,  and  have  dis- 
sected specimen^,  which  prove  to  differ  from  the  San  Diego  form  specifically. 
It  may  be  called 

Glyptostoma  gabrielense,  new  species. 

Shell  smaller  than  v^wherryanum,  bay  or  chestnut  colored,  the  surface 
highly  ]i()lished,  with  scarcely  any  trace  of  sjiiral  sculpture.  The  ])eriphery, 
while  not  to  be  called  subangular.  is  less  e(iuably  I'ounded  than  in  typical 
newherryanum.    In  a  half  dozen  opened  there  were  no  internal  septa. 

Height  13.7  mm.,  diam.  30  mm.;  5|  whorls.  Milliard  canyon. 

Height  14.1  mm.,  diam.  29.3  mm.;  bl  whorls.  Mt.  Lowe. 

Hoiglit  14.2  mm.,  diam.  30.7  mm.;  5.1  whorls.  Mt.  I. owe. 

Penis  and  accessory  sac  of  oviduct  relatively  much  shorter  than  in  G. 
•newherryanum,  the  penis  being  about  one-third  the  diameter  of  the  shell, 
and  the  accessory  sac  of  the  vagina  from  one-fifth  to  one-seventh. 

Distribution:  San  Gabriel  range  back  of  Pasadena  and  on  Mt.  Lowe, 
type  97748  A.N.S.P. 
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NEW  OB  HTCHEBTO  UITBECOBDED  BIBDS  FBOM  SIAM 


BY  RODOLPHE  MeYEB  DE  ScHAUENSEE. 

Among  the  collection?  from  Siam  which,  from  time  to  time,  have  been 
arriving  at  the  Academy,  the  following  babblers  ajjpear  to  be  new.  They 
may  be  described  as  follows: 

Garrulax  (Stactocichla)  mernlinus  laoensis,  sul^sp.  nov. 

This  new  race  is  by  far  the  palest  and  Ic-s  I'iclily  colored  of  this  species. 

It  is  closest  to  G.  m.  obscurus  Del.  and  .lab.  of  Chapa,  Tonkin,  but 
differs  from  it  in  having  the  entire  iipi")cr  parts  more  olive,  less  brown,  and 
the  lower  parts  olive  instead  of  rich  olive-brown.  The  throat  and  up])er 
breast  are  spotted  with  black  as  in  ohsciirus,  but  the  uround  color  of  those 
l)art>  and  the  center  of  the  abdomen  are  pale  buffisli-white  instead  of 
deej)  buff. 

Gdrnild.v  It),  nicrulinus  Blyth,  is  a  browner  bird  than  obscurus  and,  there- 
fore, this  new  race  is  more  different  from  it  than  it  is  from  obscurus. 

Garrulax  mervlinus  annamensis  (Rob.  &  Kl.)  has  not  been  available 
for  comparison,  but  it  is  a  very  brilliant  and  distinct  race.  Of  it  Delacour 
(Ois.  Ind.-Ch.  Fr.,  Ill,  p.  253)  says,  " .  .  .  le  dessous  du  corps  est  d'un 
roux  oranges,  avec  le  haut  de  la  gorge  et  le  menton  noir  .  . 

Type  adult  $ ,  A.N.S.P.  No.  131089,  collected  at  Pahom  Pok,  6000  ft., 
North  Siam,  by  Lucas  Bah  on  January  31,  1938. 

Measurements:  Wing  99  mm..  Tail  86.5,  Culmcn  23.5  mm. 

Remarks. — Besides  the  type  a  male  and  a  female  both  from  tlic  same 
locality  have  been  examined.  Palujm  Pok  is  a  mountain  on  the  border  of 
Siam  and  the  Southern  Shan  States.  It  lies  just  to  the  north  of  Mung  Fang 
in  northern  Siam.     ( Appi'oximately  99  E.,  20  N.) 

These  birds  have  been  compared  with  two  {69)  tojiotypes  of  G.  ni. 
obscurus,  and  two  females  of  (,'.  ni.  nicrulinus  from  Hungrum,  N.  Cachar. 

No  form  of  Gdrruht.v  ux  rulitius  has  been  recorded  from  Siam  before. 

Schoeniparus  rufogtilaris  khmerensis,  subsp.  nov. 

This  new  race  is  a  very  dark  bird  and  differs  from  all  other  races 
by  its  dark  coloration  above,  especially  the  pileum  which  is  chestnut  in- 
stead of  rufescent. 

Type  adult  6  A.N.S.P.  No.  1 14942  collected  at  Kratt,  southeastern  Siam, 

by  Lucas  Bah  on  December  3,  1933. 

A  small  series  of  this  new  form  consisting  of  four  males  and  one  female 
was  collected  at  Kratt.    Tliey  are  all  very  constant  in  their  coloration. 
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They  have  been  compared  w'lih  eleven  specimens  of  the  nominate  form 
from  Assiam  and  northern  Burma. 

Five  specimens  of  S,  r.  major,  Baker,  also  have  been  examined.  This 
small  series  consists  of  three  males  from  Ban  Huai  Som.  N.  W.  Siam 
(about  56  miles  from  Pak  Mat,  the  type  locality  of  major),  and  a  pair 
from  Ban  Nam  Puat,  French  Loas  (about  90  miles  from  Pak  Mat).  Both 
places  are  close  enough  to  the  type  locality  for  the  birds  to  be  considered 
typical. 

A  scries  of  ten  birds  from  Bonn  Tai.  ^luong  Yo,  French  Laos,  and  Muong 
Bonn,  ]Miiong  ]\Ioun  and  Phong  To,  Tonkin,  which  liavo  been  identified 
as  blanchardi  Del.  and  Jal).  by  Kinncar  for  the  Field  Museum  (Birds  of 
the  Kelley-Roosevelt  Exp.  by  Bangs  and  van  Tyne,  Field  Mus.  Znol  Ser. 
Vol.  XVIII,  No.  3,  p.  80)  seem  inscjiarable  from  major  in  color,  but  average 
slightly  smaller  in  size  i  major  57.5-G3  mm.,  cuhnen  11-12.,  hlancJuirdi  wing 
57-')y  mm.,  culmeu  10.5-11.5  mm.).  Blanchardi  however,  was  described 
from  Phuqui,  near  the  coast  of  Anntim,  so  tlie  Field  ^luseum's  scries  can 
hardly  be  considered  tyjncal  of  that  form.  I  should  refer  the  Laos  and 
Tonkin  birds  before  me  to  major. 

The  type  of  S.  r.  kelleyi  Del.  and  Jab.  has  been  examined  and  appears 
to  be  a  very  good  race,  with  a  heavy  bill,  and  very  dark  gular  band. 

S.  r.  stevensi  Kinnear,  described  from  Baoha,  Tonkin,  has  unfortunately 
not  been  available  for  ^camination,  but  appears  to  be  similar  to  the  typical 
form  above,  and  differs  from  it  by  having  a  yellower  collar  across  the 
throat.  In  khmerensis  this  collar  is  darker,  less  rufous  and  more  chestnut 
than  in  S.  r.  rufogularis,  and  slightly  darker  than  in  S.  r.  major. 

The  measurements  of  the  wing  and  cuhnen  of  the  various  specimens 
examined  are  as  follows: 
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Stachyris  chrysaea  aurata,  subsp.  nov. 

This  is  a  most  brightly  colored  little  bird,  olive-yellow  above,  similar 
in  this  respect  to  S.  c.  chrysaea  Blyth,  but  differs  from  that  bird  in  having 
the  black  streaks  of  the  pileum  very  ill-defined  instead  of  well  marked,  and 
the  black  eye  streak  reduced  to  a  greysh  area  on  the  lores.  Below  it  is 
intense  golden  yellow,  much  brighter  than  in  any.  other  form. 

Specimens  from  Doi  Souteb  and  Doi  Chieng  Dao  (S.  c.  assimilis  Walden) 
are  dingy-looking  birds  when  compared  with  aurata. 

Type  adult  male  A.N.S.P.  No.  131237.  colU  cted  by  Lucas  Bah  on  Pahom 
Pok,  6400  ft.,  north  Siam  on  February  15,  1938. 

Alcasurements:  Wing  51  mm.,  culmcn  10  mm. 

It  seems  most  curious  to  find  such  a  distinct  form  inliabitating  Pahom 
Pok  which  is  but  a  scant  fifty  miles  from  Chieng  Dao  where  assimilis 
is  found. 

Besides  the  type  another  adult  male  and  a  female  have  been  examined 
which  were  collected  at  the  same  locality. 

Of  the  typical  form  the  following  have  been  examined.  One  female 
and  bird  of  undetermined  sex  from  Sikkim,  a  pair  from  Assam,  and  a 
pair  from  Bhamo. 

Four  specimens  of  assimilis,  two  males  and  one  female  from  Doi  Souteb, 
and  female  from  Chieng  Dao,  have  also  been  examined. 

The  following  two  races  have  not  been  available  for  comparisom; 
S.  r.  binghami  Rippon  (Mt.  Victoria)  which,  according  to  Baker,  has  the 
upper  parts  ashy  olive  green,  and  S.  c.  chrysops  Richmond  (Trang)  which 
has  a  black  eye  streak  like  the  nominate  form,  and  is  duller  yellow  below. 

I  am  much  obliged  to  the  U.  S.  National  Museum  of  Washington,  the 
Field  Museum  of  Chicago,  and  the  American  Museum  of  Natural  History 
of  New  York,  for  lending  sj^ccimens  for  comparative  inu'poscs. 

The  following  birds  which  have  been  received  among  the  collections 
from  Siam  ajjpoar  not  to  have  l)cen  recorded  from  that  country  before. 
None  is  unexpected  but  it  seems  worth  while  to  record  them. 

Neohierax  insignis  harmandi  (Oustalet). 

Three  males  and  four  females  were  secured  at  Ubol-Chanuman,  Ubol- 
Khemraj,  and  Ubol-Kulu,  during  December  and  January  1936.  This 
locality  is  in  extreme  eastern  Siam  near  the  Mekong  river,  about  Lat.  16'^N. 

The  males  are  clearly  distinguished  from  North  Siam  birds  {N.  i. 
cinereiceps  (Baker))  by  their  almost  white  instead  of  gray  head,  nape 
and  upper  back,  while  the  females  have  the  same  parts  paler  chestnut  than 
in  north  Siam  examples.  It  might  be  well  to  call  attention  to  the  fact 
that  this  form  has  been  omitted  by  Peters  in  his  "  Check-list  of  the  Birds 
of  the  World A  good  figure  of  this  bird  appears  in  Delacour  and 
Jabouille's  "  Les  Oiseaux  de  I'lndo-Chme  Fran^aise." 
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Bambusicola  fytchii  fytchii  Anderson 

Five  males  and  one  female  of  this  fine  game  bird  were  secured  by  my 
collectors  on  Paliom  Pok  at  6400  leet  during  February  1938. 

Lymnocryptes  minima  (Brunnich). 

A  male  was  secured  by  the  brother  of  one  of  my  collectors,  at  Salaya, 
near  Nakon  Pathom,  central  Siam,  on  November  25, 1928. 

Dryobates  cathparius  perneyi  ( X  erroaux  ). 

One  male  was  collected  at  Paliom  Pok  at  6000  feet  during  Feb- 
ruary, 1938. 

Paradoxornis  guttaticollis  David. 

Three  males  and  two  females  of  this  Parrot-bill,  were  secured  at  from 
6000  to  6400  feet  on  Pahom  Pok  during  February.  The  genus  heretofore 
was  not  represented  in  the  Siamese  avifauna. 

Turdus  dissimilis  Blyth. 

A  pair  was  collected  at  Pahom  Pok  in  February,  1938. 

Oreocincia  dixoni  (Seebohm). 

A  single  female  from  Pahom  Pok,  6000  feet,  in  February,  1938. 
Suya  crinigera  cooki  Harington. 

One  male,  from  Ubol-Chanuman,  secured  in  February,  1936. 


(30) 


,  WHAT  IS  COMHELINA  COMMUNIS? 

BY  Francis  W.  Pexxell. 

In  the  issue  of  "  Bartonia  "  for  1937  '  has  been  told  the  story  of  the  two 
apparent  species  of  Asiatic  Dayflower  that  have  both  l)eeii  passinjj;  as 
Comim  Una  cunnminis  in  tlie  eastern  Tnited  States.  A  pale-tiowered  phmt 
with  wholly  yellow  anthers  was  introduced  to  the  Philadelphia  territory 
early  in  the  last  century  and  spread  through  the  middle  and  later  decades  so 
that  before  1900  it  was  an  abundant  weed  in  most  of  tlie  local  gardens,  and 
yet  its  American  range  now  remains  almost  restricted  to  the  valley  of  the 
Delaware  River.  A  darker-flowered  i)lant  with  madder-brown  anther- 
centers,  although  now  occurring  over  most  of  the  eastern  United  States,  ap- 
pears to  have  arrived  much  later,  the  earliest  American  specimen  in  the 
herbarium  of  the  Academy  of  Natural  Sciences  having  been  gathered  in 
1898.  It  is  evident  that  two  different  plants  have  become  naturalized  from 
Asia. 

The  first  to  recognize  the  distinctness  of  thc^i^  two  dayflowers  was  Mr. 
Edward  O.  Vanatta  of  the  Academy's  conch()h)^ical  department,  and  his 
observations  have  been  supplemented  by  Mr.  Bayard  Long  and  myself. 
There  are  accessory  characters  which  seem  to  <ii^•e  to  each  real  taxonomic 
value.  So  far  as  American  plants  are  concerned,  they  may  be  distinguished 
by  the  following  contrasts: 

Lobed  sterile  anthers  wholly  yellow;  posterior  petals  larger,  the  blades  10-15 
mm.  lonp;,  ovate-oval,  jiale  to  light  violot-bhie " ;  anterior  sepals  shallowly 
concave,  united  less  than  half  length;  posterior  flower  of  inflorescence  well 
developed  (although  soon  falling),  exserted  above  spathe  on  a  long  stalk; 
spathe  mostly  2-2,5  cm.  long,  acuminate,  when  opened  about  as  wide  as 
long,  usually  obscurely  ]iuberulent  or  "ilabrous;  apex  of  leaf-sheath 
slightly  or  not  ciliate;  foliage  pale;  flowering  near  Philadelphia  from  mid- 
July  to  October  (A) 

Lobed  sterile  anthers  yellow  with  madder-brown  centers;  petals  with  blades 
8-10  mm.  long  widely  ovate  (as  wide  as  or  wider  than  long),  intensely 
violet-blue;"'  anterior  sepals  deeply  conca^•e.  united  half  length,  less 
spreading;  i)osterior  flower  of  inflorescence  not  or  rarely  developed,  al- 
though stalk  persists  as  rudiment  less  conspicuously  exserted  from  spathe ; 
spathe  1.5-2  cm.  long,  when  opened  wider  than  long,  more  puberulent; 
apex  of  leaf-sheath  pilose-ciliate;  foliage  darker  green  and  stems,  etc., 
more  frequently  purple;  flowering  near  Philadelphia  from  mid- June  to 
October   (B) 

1  Bartonia  19:  19-22.  Mar.  8,  1938. 

2  As  checked  in  Ridgway's  "  Color  Standards  and  Color  Nomenclature."  Washing- 
ton, 1912. 

>  Phenyl  blue,  in  Ridgway's  nomenclature. 
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Which  of  these  two  is  Commelina  communU  L.t  That  is  the  essential 
question  for  American  botanists.  When  in  England  in  1930  I  had  some 
hope  of  deciding  this  problem  by  consulting  the  Linnean  Herbarium  at 
London,  and  also  seeing  the  other  collections  which  were  studied  by  Lin- 
naeus. Then  I  knew  only  the  color-  and  the  pubescence-distinctions,  and 
so  returned  home  with  the  feeling  it  would  be  all  but  impossible  to  decide 
the  identity  of  the  old  herbarium  specimens.  But  with  the  recent  discovery 
of  the  habitual  difference  in  the  development  of  the  posterior  pedicel,  there 
has  at  last  appeared  a  valid  character  which  can  be  correlated  with 
pubescence  in  studying  cxsiccatae.  So  two  years  ago  I  passed  the  problem 
on  to  Dr.  Harold  N.  ]\Ioldcnkc,  of  the  New  York  Botanical  Garden,  who 
was  then  on  a  tour  of  botanical  study  in  Euroi)e.  lie  has  carefully  an- 
alyzed cncli  element  back  of  the  original  diagnosis,  and  has  generously 
supplied  me  with  photographs  of  the  specimens  involved.  The  latter  are 
those  now  reproduced. 

Linnaeus'  original  descripticm  of  Commelina  comnmnis*  reads: 

Commelina  corollis  inaequ;ilil)us  foliis  ovato-lanceoiatis  acutis,  caule 
procumbente  glabro.    Ilort.  ups.  18. 
Commelina  foliis  ovato-lanceolatis,  caule  procumbente  glabro,  petalis 
duobus  majoribus.   Virid.  cliff.  6.   Hort.  cliff.  Roy.  lugd.  17.   Gron.  virg. 
130. 

Commelina  procmnbens  annua,  saponariae  folio.   Dill.  elth.  93,  t.  78,  f.  89. 
Habitat  in  America." 

The  primary  diagnosis  was  taken  directly  from  Linnaeus'  earlier  work, 
"  llortus  Upsaliensis  ".  published  in  1748,  which  in  turn  ciuotcd  from  his 
yet  earlier  "  Viridarium  Cliffortianiun  "  and  Hortus  CHffortianus  l)oth 
of  1737.  The  diagnosis  throughout  these  works  was  the  same,  except  for 
the  alteration  of  the  jiiu-ase  "  petalis  duobus  majoribus  "  \o  the  less  precise 
"  corollis  inaeciualibus."  On  our  plate  the  right-hand  figures  arc  these 
plants,  the  upper  being  that  of  the  Clifford  Garden  in  Holland  and  so  the 
basis  of  both  the  "  Viridarium  "  and  "  Hortus  "  references,  the  lower  (as 
shown  by  "  H  U  "  written  beneath  it)  a  specimen  from  the  Upsala  Garden 
in  Sweden.  The  latter  is  to  be  accounted  type  of  the  species.  Both  show 
the  posterior  pedicel  conspicuously  projecting  from  the  spathe;  in  the 
Clifford  specimen  one  spathe  shows  it  with  flower,  in  the  Upsala  specimen 
it  has  already  drojipcMl  it-  flower.  Both  show  strongly  acuminate  spathes 
and  both  are  described  by  Dr.  Moldenke  as  with  leaf-sheathes  either  with- 
out or  with  minute  and  obscure  cilia.  They  make  it  evident  that  the 
essential  element  of  Linnaeus'  Commelina  communis  was  Plant  "  A  "  of  our 
key,  the  pale-flowered  species  which  has  become  abundantly  established 
near  Philadelphia. 

*  Species  Plantarum  40,  1753. 
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The  specimen  on  the  lower  left  of  our  plate,  also  in  the  Linnean  Her- 
barium and  marked  by  Linnaeus  with  "  1 "  both  before  and  after  the 
the  specific  name,  is  not  so  easily  identified.  Its  spathes  are  acute  or  barely 
acuminate,  if  opened  being  slightly  wider  than  long,  its  posterior  filament 

would  project  only  ^lishtly  beyond  the  ppathc  if  the  opened  spathe  were 
closed,  and  the  leaf-sheathes  are  described  by  Moldenke  as  "  minutely 
ciliate  Possibly  it  is  "  B  "  of  our  key,  but,  in  the  absence  of  more  definite 
evidence  of  that  plant  in  Europe  so  early,  I  think  it  more  likely  that  it  is 
rather  a  less  fully  developed  specimen  of  "  A  ". 

Linnaeus'  other  references  show  that  true  CommcUna  communis,  the 
palc-petaled  i)lant,  was  that  described  by  Adrian  van  Royen  in  his  "  Florae 
Leydensis  Prodromus  "  of  1740,  and  botli  described  and  pictured  in 
Dillenius'  "  Hortus  Elthaniensis  "  of  1732.  The  latter  contains  a  very  full 
descri})tion,  in  detail  tittiiig  well  our  ])lani;  thus,  the  foliage  was  subglaucous, 
the  two  upper  petals  "  amoene  caerulei  the  anthers  yellow,  while  the  illus- 
tration shows  the  posterior  petal  floriferous.  There  can  be  no  doubt  that 
this  was  a  well-known  plant  in  European  botanical  gardens. 

The  reference  to  Gronovius'  "Flora  Virginica"  (1:  130)  of  1743,  as 
the  upper  felt-hand  specimen  of  our  plate  clearly  shows,  was  actually  to  a 
plant  of  Commelina  erecta  L.,  a  North  American  species  at  once  dis- 
tinguished by  its  spathe  being  connate  at  base,  thus  forming  a  sort  of  cup 
around  the  flowers.  Perhaps  it  was  because  of  this  mistaken  association 
that  Linnaeus'  considered  C.  communis  to  be  American.  Dillenius  before 
him  had  credited  it  to  the  warmer  American  islands,  evidently  meaning  the 
West  Indies. 

Since  Linnaeus'  time  several  new  specie^  liave  been  proposed,  which  have 
lapsed  again  to  the  synonymy  of  ('om mcli/Ki  comtnunis.  Let  us  examine 
at  least  the  earlier  of  these,  to  sec  if  perchance  some  may  have  been 
descriptive  of  "  B     our  darker-petaled  plant. 

First  there  is  Commelina  polygama  Roth  of  1790."  Its  upper  petals 
were  said  to  be  pale  blue  and  the  lobed  anthers  sulphur-yellow  with  two 
saffron  points,  a  combination  clearly  denoting  C.  communis.^  The  name 
was  given  because  Roth  noticed  that  some  of  the  flowers  lacked  styles  and 
stigmas,  such  flowers  being  intermixed  with  the  fertile  ones.  The  plant 
was  from  a  botanical  garden. 

In  1807  appeared  the  first  clear  account  as  well  as  illustration  of  the 
dark-petaled  plant.  l)nt  witliout  the  realization  that  it  was  not  true  Com- 
melina communis.   In  P.  J.  Redoute's  magnificent  work,  "  Les  Liliacees 

>In  Roemer  &  Usteri's  Botanisches  Magazin,  vol.  4,  pt.  10:  14. 

''The  .stem  was  described  as  purplish  and  the  sheathes  as  with  purple  Hues,  colora- 
tion more  usual  for  the  dark-petaled  plant.  Dillenius  had  earlier  said  that  sometimes 
the  upper  portions  of  the  plant  are  purple,  and  I  have  myself  observed  such  color  in 
C.  commvnis. 
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is  a  colored  plate  (vol.  4,  tab.  206)  which  depicts  both  the  dark  upper 
petals  and  the  brown  anther-centers,  while  the  accompanying  text  alludes 
to  the  spathe  as  acute  and  the  sepals  as  concave ;  furthermore  the  illustra- 
tion omits  the  posterior  pedicel,  which  would  hardly  liavc  been  overlooked 
in  C.  communis.  Beneath  the  plate  is  tlie  name  Commelina  vulgaris 
but  a  note  appended  to  the  text  corrects  this  to  C.  communis.'  It  is  evident 
that  by  1807  both  species  were  in  luiropean  botanical  gardens. 

In  1822  a  greenhouse  plant  of  unknown  origin  was  described  as  Com- 
mdiud  (h  hilis  Ledeb.*    It  had  been  observed  l)y  Ledebour  in  the  botanical 
garden  at  Dorpat,  then  in  Russia  (now  Kstlionia).    As  presented  by  Hoemer 
and  Schultes  the  proposal  consisted  of  an  essential  diagnosis  quoted  directly 
from  Ledebour's  letter,  and  a  supplementary  description  also  subscribed 
"  Ledeb."    The  former  reads:    "  Commelina   debilis   Ledeb.  coroUis 
inaequalibus;   involucris  suborbiculatocordatis,   acutis;   foliis  oblongo- 
lanceolatis,  petiolatis,  subglabris;  vaginis  hinc  pubescentibus;  caule  erecto 
debili.   Ledeb.  in  litt."   The  latter  adds  the  information  that  the  petiole 
is  ciliate,  the  petals  with  more  intense  color  than  in  C.  angustifolia,  the 
anthers  sulphur-colored,  the  involucre  or  spathe  forming  a  connate  hood, 
and  the  posterior  peduncle  often  sterile.^   The  connate  spathe  is  inipo<-ible 
for  either  of  our  species,  but  as  this  feature  seems  to  contradict  Ledebour's 
primary  diagnosis  of  the  spathe  as  suboricular-cordate,  I  wonder  if  two 
different  species  may  not  have  been  inclutle(l.    Such  a  suggestion  is  sus- 
tained by  the  fact  that  it  is  apparently  oiu-  dark-])etaled  i)lant  "  B  "  which 
is  described  and  shown  as  C.  debilis  in  Reichcnbaeirs    Ilortus  Botanicus  " 
(p.  20,  tab.  151)  of  1828,  another  (lernian  work  issued  only  six  years  sub- 
sequently and  so  while  interest  in  the  subject  was  still  fresh.    Its  text  gives 
the  upper  petals  of  C.  communis  (as  C.  poliigama)  as  ovate-oblong  and 
pale  blue  ("  pallide  coeruleis  ")  in  contrast  with  C.  debilis  as  rcnifonn  and 
bright  blue  ("' lacte  coelestinis  ") ,  while  the  illustration  slu)\vs  the  anterior 
sepals  of  the  latter  as  much  united.    It  seems  likely  that  the  earliest  sjiecific 
name  for  our  dark-petaled  plant  would  be  C.  debilis  Ledeb.,  considering 
that  its  primary  diagnosis  should  decide  the  application  of  the  latter  name. 

So  far  all  our  descriptions  and  illustrations  of  Dayjflowers  of  this  group 
have  shown  us  plants  of  European  botanical  gardens,  of  origin  either  un- 
known or  supposed  to  be  from  some  part  of  America.  Just  how  later 
opinion  came  to  favor  eastern  Asia  as  the  native  home  of  these  plants  I 

^Commelina  vulgaris  had  been  earlier  used  in  a  smaller  manner  as  the  legend  for 
tab.  40  of  Schmidel's  "  Icones  "  of  1783,  where  the  plant  depicted  was  also  C.  communU. 

8 In  Rociiior     S(hultr5!.  Mantissa  1:  342,  1822.   Also  listed  or  described  by  Lede- 
bour in  Cat.  Sein.  Hort.  Dorpat.,  1824,  a  refcrenco  not  accessible  to  me. 

• "  Involucrum  subinde  in  cucullum  connatum,  .  .  .  e  quo  pedicelli  2  quorum  ex- 
terior nonnunquam  sterilis,  interior  quadriflorus." 
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do  nut  know.  In  C.  B.  Clarke's  IMonograpli  of  the  Connnelinaccac  in 
1881  Commclina  communis  was  given  as  common  in  Cliina  and  Japan.  We 
need  to  understand  their  occurrence  there.  The  Academy's  Asiatic  repre- 
sentation of  these  plants  is  extremely  meagre,  our  two  specimens,  both 
from  Japan,  being  element "  B  ". 

In  the  hope  of  discovering  the  native  territories  of  both  these  Day- 
flowers  I  have  borrowed  East  Asiatic  specimens  of  this  group  of  species  of 
Commelina  from  the  United  States  National  Herbarium,  the  New  York 
Botanical  Garden,  and  the  Gray  Herbarium  of  Harvard  University .^^  The 
result  has  both  confirmed  and  disturbed  my  anticipation^;.  Element  "  B" 
seems  usually  recognizable,  occurring  extensively  both  in  China  and  Japan 
and  being  the  only  wild  representative  of  this  group  in  the  latter  country. 
Doubtless  its  introduction  to  eastern  America  has  resiiltod  from  mmmoroe 
with  Japan  which  commenced  late  in  the  last  century.  Bui  the  full 
combination  of  pale  fl(jwer>  and  nearly  glabrous  growth  that  marks  element 
"A  true  C.  comniiuiis,  1  have  soughi  in  ^•ain  in  all  the  wealth  of  matei'ial 
at  hand.  The  connection  of  the  two  entities  is  too  intimate  to  jiermit  of 
the  supposition  that  the  latter  might  have  come  from  some  other  portion  of 
the  globe.  But  I  have  come  to  wonder  how  far  it  represents  a  definite  wild 
species  in  its  native  home,  or  whether  it  may  have  been  originally  a  pale- 
flowered  and  glabrous  variant  in  which  certain  characters  have  become 
permanently  set  through  long  isolation  in  botanical  gardens  in  Europe,  with 
subsequent  spread  from  a  botanical  garden  in  eastern  North  America.** 
.Perhaps  the  counterpart  of  our  Philadelphia  weed  will  not  be  found  again 
in  the  East.  In  their  new  American  homes  both  these  plants  keep  clearly 
distinct,  even  when  growing  in  contact. 

It  is  all  but  impossible,  working  merely  with  dried  material,  to  appraise 
properly  the  situation  in  eastern  Asia.  Pale  posterior  petals  are  scarcely 
noted  or  evident,  while  foliage  so  glabrous  as  that  of  Commelina  communis 
is  quite  unusual;  the  anther-color  can  rarely  be  checked  as  to  dark  centers; 
the  degree  of  imion  of  the  anterior  se]ials  docs  not  form  a  very  definite 
contrast;  and  the  posterior  flower  of  the  inflorescence  ma\'  occur  in  associa- 
tion with  dense  pubescence.  Generally,  hairy  indumentum  is  more 
devel()i)ed  than  in  America.  Yet  certain  tendencies  are  evident,  and  one 
wonders  if  sufficient  field-knowledge  would  not  reveal  u  number  of  well- 

1' In  A.  &  C.  DeCandolle's  Monographiae  Fhanerogamarum,  vol.  3,  p.  170.  The 
description  of  the  petals  as  "intense  caerulea"  shows  that  this  detail  was  supplied  to 
the  afc'ount  of  C.  communis  by  element  "B"  rather  than  "A"  of  our  key. 

11  My  thanks  are  due  to  the  curators  in  charge  of  these  collections  for  this  assist- 
ance. Also  I  wish  to  thank  Mr.  Egbert  H.  Walker  of  the  U.  S.  National  Museum  lor 
citations  from  his  forthcoming  bibliography  of  East  Asiatic  botany. 

12  See  Bartonia  19:  21,  for  reasons  for  considerinf:  tliat  this  was  introduced  early 
in  the  nineteenth  century  as  a  curiosity  to  botanical  gardens  near  Philadelphia, 
Pennsylvania. 
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contrasted  entities.  At  present  I  can  but  suggest  the  following  very  pro- 
visional outline  of  subspecific  categories.  Among  these  our  element  "  B  " 
is  assigned  the  name  ludens,  dating  from  1861. 

A.  Posterior  peduncle  normally  floriferous,  the  flower  raised  much  above 

spathc;  anterior  sepals  united  less  than  I  length;  spatlie  acuminate 
(or  merely  acute),  when  opened  almost  as  long  as  wide  (or  sometimes 
shorter  in  cxscrta ) ;  leaf-blades  usually  long-attenuate,  pale  green. 
B.  Upper  petals  pale  blue;  spathe  and  leaf -blades  glabrous  or 
nearly  so,  the  spathe  nearly  or  quite  eciliate  and  the  orifices  of 

the  leaf-sheathes  ciliolate  to  eciliate  C.  communis  typica 

BB.  Upper  petals  intensely  blue;  spathe  and  leaf-blades  glabrate 
to  pubescent,  the  spathe  ciliolate  to  ciliate  and  the  orifices  of 

the  leaf-sheathes  usually  villose-ciliate  C.  c.  exserta 

AA.  Posterior  peduncle  normally  sterile,  included  within  or  project  in  o-  only 
moderately  above  the  spathe;  anterior  sepals  united  ^  to  \  length; 
spathe  acute  to  acuminate,  when  ()])ene(l  wider  than  long;  leaf-blades 
usually  wider  and  more  shortly  attenuate,  probably  deeper  green; 
orifices  of  leaf-sheathes  ciliate,  often  villosely  so. 

B.  Upper  petals  8-10  mm.  long;  spathe  straight  or  slightly  de- 
curved  C.  c.  hfflcns 

BB.  Upper  petals  at  least  20  mm.  long;  spathe  strongly  deeurved. 

C.  c.  hortensis 

Commelina  communis  typica. 

Commelina  communis  L.,  Spec.  Plant.  40,  1753.  Habitat  in  America."  As  above 
explained,  this  is  typified  by  a  plant  Rrown  in  the  Upsala  Botanical  Garden,  and 
now  ])i'(\s(>r\f'(l  in  the  Linncan  HcM'harium  at  London,  England;  this  is  the  pale- 
flowered  plant  of  botanical  gardens,  etc. 

Commelina  polygama  Roth,  in  Roem.  &  Usteri,  Bot.  Mag.  4,  X:  14,  1790.  "  Anno 
1786  in  Victili  quodam  cmn  aliis  ])lanlis  sponto  mihi  enata  est,  patriani  itaquo 
indicare  nequeo."  Type  not  seen,  but,  as  explained  above,  this  appears  to  be 
the  subspecies  now  considered. 

This  subspecies,  perhaps  in  its  origin  merely  a  race  with  relatively  un- 
stable characteristics,  was  presumably  brought  from  China  to  Europe  toward 
the  end  of  the  seventeenth  or  early  in  the  eighteenth  century.  Likely  this 
was  done  by  Dutch  traders,  since  our  earliest  descriptions  of  it  are  from 
Holland  and  England.  Early  in  the  nineteenth  century  introduced  to 
botanical  gardens  near  Philadelphia,  whence  it  has  become  a  garden  weed 
in  that  vicinity. 

Commelina  commwiis  exserta  Fennell,  subsp.  nov. 

Two  posterior  petals  intensely  violet-blue,  10-15  mm.  long;  anterior 
sepals  united  less  than  or  about  ^  length;  posterior  peduncle  normally 
floriferous,  exserted  much  above  spathe;  spathe  straight  or  slightly  deeurved, 

usually  acuminate,  finely  pubescent  (or  sometimes  also  villose  on  sides), 
ciliolate  to  ciliate;  leaves  pale  green  (at  least  beneath),  finely  to  rather 
strongly  pubescent,  especially  beneath,  the  sheathes  glabrous  to  usually 
finely  pubescent  and  their  orifices  nearly  always  villose-ciliate. 
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( Coniniclina   petali;>   intense  violaeeo-coeruleis,  pedunculo  posteriore 

florifero  et  exserto,  spatha  acuminata  canescente  ciliolata,  foliis  pallide 
viridibus,  et  vagmarum  oribus  villoso-ciliatis. 

Type,  near  Vladivostok,  eastern  Siberia,  collected  in  flower  in  1919  by 
D.  LeRoy  Topping,  no.  2369;  in  United  States  National  Herbarium. 

This  appears  to  be  the  only  form  of  the  species  in  Manchuria  and  eastern 
Siberia,  whence  it  extends  southward  into  China.^'  In  the  northern  part 
of  its  range  there  can  hardly  be  doubt  that  the  plants  here  separated  rep- 
resent a  definite  entity,  but  the  scattered  specimens  from  China,  cxtt  nding 
even  to  Kwangtung,  suggest  that  I  may  have  distinguished  merely  those 
occasional  specimens  of  Ivdens  which  have  the  posterior  peduncle  floriferous. 
The  following  collections  are  assigned  to  this  subspecies. 

Siberia.  Amur  medius.  t*^.  Korchinsl-ij  (H,  U) ;  ad  flum.  Amur.  R, 
Maack  (H)  and  M(Lvinwivicz  (H);  j)r()v.  Anun-ensis.  F.  Knro  lY).  Di-tr. 
Possiet,  prov.  Austro-ussiu'iensis.  A.  P.  Cahtpkina  (Yj  ;  I-akc  Hanka, 
Hohnhoj  164  (Yj.  Vladivostok,  D.  L.  Topping  2305  (U),  2359  (U),  A'.  A. 
Valozevaky  f/vo a ror  343)  (  Y'  l. 

Manchuria.  Haiitun  (90  km.  n.  of  Mergen),  W.  Stotzner  19  {Y).  To- 
ward Sungari  R.,  H.  E.  M.  James  (H).  Kirin:  0-muhsien,  H.  W.  Kung 
2388  (Y). 

China.  Chili:  near  Peking,  iS.  W.  Williams  {IS.)}*  Shantung:  Tsingtao, 
Zimmennann  251  (U).   Honan:  Kikungshan,  A.  N.  Steward  9650  (U). 

Anhwei:  Tze  Euan  Sze,  Steward  7146  (U) .   Szechuan:  ,  Ernst  Faher 

202  (Y).  Chekiang:  H.  C.  College,  C.  Y.  Chiao  18821  (U,  Y),  18919  (U) ; 

MoKan  Shan,  Cheo  &  Wilson  12706  (H).   Fukien:   ,  H.  H.  Chung 

8596  (Y).  Kwangtung:  Yang  Mei  Lang,  Yao  Shan,  S.  S.  Sin  9371  (Y). 

Commelina  communis  ludens  (Miquel)  Clarke. 

(?)  Commelina  debilis  Ledeb.,  in  Roem.  &  Schult.,  Mant.  1:  342,  1822.  "In 

Caldario."  As  above  statod,  the  dt scrijition  may  bo  composite,  partly  of  a 
plant  with  connate  spathes  but  primarily  of  the  present  open-spathed  plant. 

Commelina  ludens  Miq.,  in  Joum.  Bot.  Neerl.  1:  88,  1^1.  "Croit  sur  les  coUines 
pros  do  Fukwin}!  rKwanRtunn,  China].''  Tyjio  not  sch'ii  nor  verified,  but  descrip- 
tion aiiplical)l('  to  this,  the  prevalent  form  in  K\vauj?luug. 

Commelina  comniuniii  ludens  (Miq.)  Clarke,  in  A.  &  C.  DeCandoUe,  Monog. 
Phaner.  3:  171.  18,S1. 

Widespread  and  locally  common  in  Japan  and  China.  As  in  American 
])lants  ^^cen,  the  jiosterior  petals  ajipcar  to  be  i-egularly  intensely  violet-blue 
and  presumably  the  lobed  sterile  anthers  are  brown-centered.    It  varies 

**Probal)ly  this  is  Coninxliud  Niart  i/nn/i  Lcxl.  (in  Ri'iicrt.  Xo\'.  Sjioc.  Ro<rn.  Vvfi. 
6  :  284,  1908)  from  the  ^■icinity  of  Seoul,  Korea  ("  in  martyrum  de  Beaulieu  de  Breten- 
niere  Tumulo  apud  Seoul,  16  Sept.  1889,  Em.  Bodinier"),  although  the  short  descrip- 
tion, emphasizing  mainly  the  amonnt  of  hairiness,  mifrht  apply  as  wrll  to  C.  rn))i  in mii.^ 
ludens.  I  have  seen  no  specimens  from  Korea,  and  it  is  possible  that  either  or  both 
may  grow  near  Seoul. 

1*  Plant  nearly  glabrous,  but  upper  petals  apparently  dark  in  color. 
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much  in  amount  and  distribution  of  pubescence,  an  extreme  state  with 
spathes  and  sheathes  ciliate  with  long  hairs  being  called  below  forma 
cUiata}'^ 

Japan.     Yezo:  Sapporo,  S.  Arimoto  (H).     Honshu:  *Aksawa,  Ugo, 

■   (Y) ;  Kiirozawa,  P.  H.  DorRctt  k  W.  J.  Morse  590  (U,  Y) ;  Takata, 

]\lusa>lii,  G.  Masamunc  (Y) ;  Tokio,  J.  Matsumura  (U) ;  Yokoska,  Savatier 
1218  (U);  Simnda,  Willkuns  &  Mann  (H),  C.  Wright  (H,  U).  Kiushiu: 
Hakozaki.  Fukuoka,  K.  Ichokava  96  (H,  U)  ;  'Mt.  Wakasugi,  Chikuzen,  M. 
Tdl  rnouchi  624  (U) ;  Nagasaki,  U.  Oldham  857  (H). 

C'liiXA.  riiili:  Western  hills,  Dor.sctt  Sc  Morse  7024  (U).  Hopci: 
Hsiang  Shan. ./.  C.  Lin  159  (  Y).  //.  Sheehan  204  (,Y).^°  Kiangsu:  Kiangyin, 
A.  Allison  128  (H) ;  Nanking,  A.  N.  Steward  2068  (U),  *  Nl  Wen  Using 
128  [Y);  Soochow,  //.  T.  Feng  (H).^"  Anhwci:  Chiii  Hua  Shan,  R.  C. 
Ching  8419  (U),  *  5.  C.  Sun  1161  (Y) ;  *  Li  Shan,  Ching  8734  (H,  U). 
Hupeh:  'Ichang,  A.  Henry  (Y),  Patung  Hsien,  Ho  Chang  Chow  731  (Y) ; 
Wuchang,  L.  H.  Bailey  (H),  *  Sun  781  (Y).  Szechuan:  *Changyang,  E. 
H.  Wilson  (H) ;  *  Hanyuan  Hsien,  W.  P.  Fang  3767  (H,  U) ;  Pehchuan 
Hsien,  Fang  5594  (H,U).  Chekiang:  Tien  Tai  Shan,  C.  Y.  Chiao  14337 
(U).  14581  (U).  Kweichow:  Pinfa,  Kweiting,  Y,  Tsiang  5393  (Y) ; 
Shuicheng,  Tsiang  9455  (Y) ;  *  Liang  Feng  Yah,  Tsunyi  Hsien,  Steward  267 
(Y).  Kiangsi:  Ihwang,  Tsiang  10023  (Y) ;  Lushan  Mts.,  Chung  &  Sun  499 

(Y).  Fnkicn:  ,  H.  H.  Chung  6469  fY).    Kwangsi:  Ta  tsc  Tsuen, 

Yung  Hsien,  Steward  A  Cheo  111  (H,  Y).  Kwangtung:  Sun  Yatsen  Univ., 
Canton,  N.  K.  Chun  43104  (Y). 

Commelina  communis  hortensis  Makino. 

Commelina  communis  hortensis  Mak.,  in  Bot.  Mag.  Tokyo  15  :  64,  1901.  "Hab. 

Prnv.  Mtisashi:  Tokvo,  Bnf.  r.ard.  Sc.  Coll.  Imp.  Univ.,  cult.  (Herb.  Sc.  Coll. 

Imp.  Univ.  Tokyo.  .Inly  19,  1S79;  T.  M;ikino.  Au<r.  1895)." 

Ai)parently  (leveh)pe(l  by  cultivation  from  Coinmeliua  coinntunis  ludens 
as  it  occurs  in  Japan.  ]Makino  says  of  it:  "  A  cultivated  form  much  larger 
than  the  typical  one.  Blue  juice  of  their  petals  is  used  for  dyeing  in  the 
manufacture  of  a  kind  of  paper  called  Boshi-gami,  or  Ai-gami;  it  is  a 
famous  product  of  Yamada-Village,  Kurimoto-gori,  prov.  Omi."  The  two 
collections  seen  bear  the  Japanese  names  of  "  Obosi  "  and  "  Oboshibana  ". 

'^^  CoitiDicliiKi  com  iinniis  huh  )is  f.  ciliata.  form;!  nova.  Spathac  ot  foliornm  vajiinae 
pills  lon<iis  ciliatao.  Type  collcctid  in  fruit  Octolicr  16,  1928,  on  a  roadside.  8000-9000 
ft.  alti(u(l(\  at  Hanyuan  ITsicn.  Szechuan.  l)y  W".  1*.  Fane,  no.  3767;  in  Unified  States 
National  Herbarium,  isotype  in  Ciray  Herbarium  of  Harvard  University.  This  form  is 
denoted  by  asterisks  on  the  following  list. 

Labeled  a.s  "flowers  whitish",  but  the  dried  petals  remaining  shriveled  are  dark 
blue.   The  posterior  peduncle  is  short  and  sterile,  but  the  plant  is  glabrate. 

^7  Commelina  communis  ludens  f.  caudata,  forma  nova.  Spathae  caudatae.  Type, 
collected  at  Kiansyin,  Kiangsu  by  A.  AlUson;  in  Gray  Herbarium  of  Harvard  Uni- 
\ersity.  Only  collections  seen. 
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They  are  both  presumably  from  cultivation,  one  gathered  by  J.  Matsumura 
at  Tokio  July  19,  1879,  and  the  other  (without  locality  or  collector)  dated 
Sept.  19,  1910;  both  are  in  the  United  States  National  Herbarium. 


A  Supplemental  Note  Concerning  Commelina  Nudiflora 

In  my  account  of  "  The  Genus  Commelina  (Plumier)  L.  in  the  Eastern 
United  States  presented  in  1916, 1  called  attention  to  the  fact  that  two 
different  species  had  been  maintained  in  recent  works,  both  based  directly 
upon  Commelina  nudiflora  L.,  Spec.  Plant.  41,  1763.  One  of  these  was  still 
known  by  that  name,  but  the  other  as  Aneilema  nudiflorum  (L.)  Kunth, 
1843.  Photographs  then  sent  me  by  Dr.  B.  Daydon  Jacksnn  showed  that 
Linnaeus  had  named  the  plant  "  nudiflora  "  because  of  its  absence  of  a 
spathe,  characterizing  it  as  "  involucro  nullo  ".  The  plant  of  his  herbarium 
was  clearly  the  Ancilctna.  For  the  current  Commelina  "nudiflora"  I 
adopted  the  name  C.  longicaulis  Jacc].,  1789,  being  certain  tliat  it  applied 
to  the  wid('>proad  plant  of  trojMcal  America,  while  contradictions  of  descri})- 
tion  and  illii.-tralion  made  me  think  that  the  earlier  ('.  dlfjusa  Burm.  f.,  1768, 
from  Ceylon,  could  hardly  be  identitied.  (J.  cdroliniana  Walt.,  1788.  I 
treated  as  a  different  specic>.  a-signing  to  it  narrower-leaved  jilants  with 
longer-acuminate  spathes.  The  last  proposition  has  subsequently  become 
unsatisfactory  to  me,  as  the  supposed  differences  have  not  been  sustained  by 
later  collections. 

Just  a  year  ago  Dr.  E.  D.  Merrill  discussed  the  situation  anew.^'  With 
the  help  of  Mr.  J.  E.  Dandy  of  the  British  Museum  he  has  shown  anew  that 
Commelina  nudiflora  L.  must  become  Aneilema  nudiflorum  (L.),  which 
combination  he  finds  was  made  by  Wallich  in  1830.  For  the  long-used 
"  Commelina  nudiflora  "  he  i>  able  to  adopt  C.  diffusa  Burm.  f.,  after  check- 
ing the  type  preserved  in  Holland.  With  this  solution  of  the  problem  I  am 
glad  to  concur.  Further  study  has  fully  convinced  me  of  the  identity  of  this 
weed  through  the  warm  portions  of  ])oth  hemisj-jhcres.  It  shows  consider- 
able variability,  and  quite  readily  includes  what  I  have  attempted  to 
separate  into  two  species  in  the  flora  of  the  southeastern  I'nited  States. 
According  to  my  present  oi)ini()n,  both  Commelina  caroliniana  A\'alt.  and  C. 
longicaulis  Jacq.  should  pass  into  the  synonymy  of  C.  diffasa  Burm.  f. 

Explanation  ni-  I'i.ate  8 

Upper  figures,  specimens  preserved  at  British  Museum  (Natural  History)  in  London, 
England:  on  left,  u  plant  collected  by  Clayton  in  Virginia  and  studied  by  Gronovius 
in  Holland:  on  risht,  a  jilant  trrown  in  Clifford  Garden  in  Holland.  Lower  figures, 
specimens  preserved  in  the  Linnean  Herbarium  at  T^ondon,  that  on  right  being  from  the 
Botanic  Garden  at  Upsala,  Sweden.   Photographs  liy  Dr.  H.  N.  Moldenke. 

18  Bull.  Tonoy  Bof.  Club  43:  96-111.   Also  discussed  under  Aneilema,  p.  96. 
loJourn.  Arnold  Arbor.  18  :  64-66. 
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A  BEVISION  OF  THE  NEOTBOFICAL  EUTHYMIAE 
(OSTHOFTERA,  ACBIDIDAE,  CTBTACANTHACBIDIHAE) 

BY  James  A.  G.  Rehn. 

There  is  no  habitat  more  interesting  in  its  locust  inhabitants  than  the 
vine-tangles  of  troiMcal  or  subtropical  forests.  Those  found  in  the  foliage- 
interlaced  mats  of  the  forest's  lower  story  and  of  the  more  ample 
camouflage-like  screens  mantling  "  sunlight  holes  "  in  the  rain  forest,  are 
no  more  I'emarkablc  and  varied  than  the  ty])es  to  be  met  in  more  xerophytic, 
closely  entwinetl  and  nearly  impenetrable  masses  in  or  on  the  borders  of 
the  less  humid  forests  of  those  tropical  areas  having  marked  wet  and  dry 
seasons. 

In  the  tropics  of  both  hemispheres  are  many  acridids  limited  to  this 
distinctive  ecological  niche,  often  quite  strangely  specialized  and  most  of 
them  but  imperfectly  known,  as  they  are  rarely  found  by  the  casual  col- 
lector. Due  to  the  character  of  their  habitat  they  are  seldom  seen  except 
when  particularly  sought.  Compared  with  the  forms  which  live  on  the 
leaf  foliage  of  the  forest,  eager  for  the  siftings  of  sunlight  reaching  down 
through  the  chinks  of  the  overhead  canopy,  these  denizens  of  the  vines 
lead  much  more  secretive  lives.  Sometimes  their  structure  shows  a  con- 
cavity of  the  ventral  surface  which  permits  them  to  fit  more  closely 
against  the  stems  of  their  vine  habitat.  Their  limbs  and  even  parts  of 
the  sterna  and  abdomen  may  have  brushes  of  long  hairs.  In  addition  the 
cephalic  and  median  limbs  are  occasionally  modified  to  grasp  securely 
between  the  femora  and  tibiae  vine  branchlets  and  leaf  bases,  a  hold  which 
only  hard  beating  or  vigorous  shaking  will  break. 

One  of  these  grotips.  belonging  to  the  subfamily  Cyrtacanthacridinae, 
has  long  been  of  excejitional  interest  to  me,  since  I  have  had  the  good 
fortune  to  be  able  to  collect  a  considerable  portion  of  its  species  now  known 
to  occur  in  tropical  America.  This  is  the  assemblage  centering  about  the 
genera  Rhicnoderma  and  Mezentia,  to  which  Brunner  gave  the  group  name 
Mezentiae.  In  the  Philadelphia  collections  we  have  nearly  all  of  the 
forms  of  the  group,  including  all  but  five  of  the  known  types  (including 
those  of  synonyms).  Of  the  types  belonging  elsewhere,  I  have,  in  the 
course  of  the  present  study,  examined  all  but  two,  which  are  in  the  British 
Museum  of  Natural  History,  and  the  Vienna  Museum. 

From  my  first  acquaintance  with  this  group  in  nature  in  1923,  I  had 
hoped  to  be  able  to  make  a  critical  study  of  its  New  World  members. 
Exceedingly  rare  as  they  are  in  all  collections,  and  sometimes  known  only 

(41) 
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from .  the  unique  types,  this  desire  naturally  remained  for  some  years 

merely  a  pious  wish.  Subsequent  field  work  in  Costa  Rica  in  1927  and 
Honduras  in  1930,  however,  added  further  material,  and  various  other  ex- 
tensive f aunistic  collections  brought  in  now  and  then  an  additional  specimen 
or  so. 

The  total  scries  of  the  American  species  now  available  is  quite  small 
(totallinsr  but  41  specimens),  but  apparently  it  is  more  ample,  and  clearly 
more  rcprcscntai i\-('.  than  any  which  could  at  this  time  be  assembled  else- 
where. In  conscciucnce  this  contribution  is  presented  merely  as  a  ])vc- 
liminary  revision,  in  the  hope  that  its  fundamentals  will  prove  to  be  sound, 
and  basic  for  a  more  comiU'ehensive  study  when  new  information  warrants 
one.  Where  no  identifying  abbreviation  is  given  for  the  source  of  material 
here  recorded,  it  is  to  be  understood  the  same  is  in  the  collection  of  this 
Academy. 

At  present  I  am  restricting  my  discussions  to  the  American  genera, 
leaving  for  later  consideration  the  many  involved  and  perplexing  points 
drawn  from  a  preliminary  study  of  the  Old  World  members  of  the  Euthy- 
miae.   The  New  World  forms  stand  reasonably  apart,  and  their  phylogeny 

can  be  discussed  more  satisfactorily  at  a  later  date  with  that  of  the  more 
numerous  Old  orld  genera,  work  on  the  available  material  of  which  is  not 
complete  at  this  time. 

For  assistance  which  has  made  the  present  study  possible,  I  wish  to 
thank  ]iarticularly  the  authorities  of  the  Museum  of  the  University  of 
(Jreifswald.  who  kindly  loaned  me  the  unique  type  of  (ierstaeckcr's  Rhicno- 
dcrnui  olivacca,  the  .ureatest  essential  for  a  [iroper  understanding  of  the 
genus  and  species;  Dr.  B.  P.  Uvarov  and  the  authorities  of  the  British 
Museum  of  Natural  History  for  the  privilege  of  exaunumg  and  figuring  a 
male  specimen  of  the  exceedingly  rare  Bactrophora  dominans  of  Westwood; 
Dr.  Nathan  Banks,  of  the  Museum  of  Comparative  Zoology  at  Harvard 
University,  for  the  loan  of  unstudied  material  of  the  group  and  the  oppor- 
tunity to  examine  the  unique  type  of  Bhicnoderma  basalts  Bruner,  there 
contained;  Dr.  E.  A.  Chapin,  of  the  United  States  National  Museum,  for 
the  loan  of  a  specimen  of  Mezentia  gibbera  (Stil),  and  the  authorities  of  the 
Museum  of  the  University  of  Michigan  for  permission  to  study  certain  speci- 
mens of  the  genus  Cristobalina. 

Group  Associations  of  Included  Genera 

The  first  author  to  associate  in  groups  genera  here  discussed  was 
Brunner  von  ^^'atten\vyl,  who  in  1893  ^  placed  M(  zrutia  Stal  and  Rhicno- 
denna  Gerstaecker  in  a  group  Mezentiae,  along  with  Hisychius  and 
Dicaearchus  Stal,  both  of  which  latter,  it  is  now  evident,  have  little  in  com- 

1  Ann.  Mus.  Civ.  Stor.  Nat.  Genova,  XXXIII,  p.  135. 
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inun  with  llic  iwu  lirst-mcntiuiied  genera  aial  should  be  removed  from  their 
vicinity.  Lawrence  Bruner  in  the  "  Biulogia  " '  followed  Brunner's  general 
arrangement  without  comment,  although  group  names  were  not  used.  His 
knowledge  of  the  genera,  other  than  in  the  literature,  was  limited  to 
Rhicnoderma  and  his  Scolocep1ialti8{=Bactrophora  Westwood). 

Kirby  in  1910  in  his  "  Synonymic  Catalogue," »  continued  the  associa- 
tion proposed  by  Brunner,  doubtless  because  none  of  the  genera  then  in- 
volved were  before  him,  and  placed  Bactrophora  Westwood,  and  Scolo- 
cephalus  Bruner,  amended  by  Kirby  to  Scolecocephalus,  near  the  African 
Pn'sfocorypha  Karsch  and  in  the  Ischnacrida  complex  of  the  subfamily, 
doubtlc.'^s  on  their  common  possession  of  a  fastigial  procc?=. 

In  1921  Martinez/'  in  reporting  a  male  specimen  of  Bactrophora  dom- 
inans,  di?eii??ed  the  position  which  hail  been  piven  to  the  o;enns.  and  its 
synonym  Scolocrph<du.'<,  and  after  quotin<i;  the  unpublished  oi)inion  of  Dr. 
It^nacio  l-Jolivar  that  ureafe^t  analooy  is  seen  with  the  proup  Mazaeae.  an 
African  assemblati(^  of  quite  different  composition,  he  created  a  new  firou]"). 
the  liact r()})hoi'ae.  for  Bavtropliovd,  and  another,  the  Pristocoryphac,  for 
the  African  genus  Pn'stoconjphd  Karsch,"'  which  like  Bactrophora  possesses 
a  rostrate  fastigial  process.  The  genus  Pristocorypha  has  since  been  placed 
in  the  Euthymiae  by  Ramme,  a  position  confirmed  by  material  of  that 
genus  now  before  me. 

Ramme  in  1929,*  from  a  study  of  African  genera,  decided  that  Rhicno- 
derma was  a  member  of  the  same  group  as  St^l's  Madagascar  genus 
Euthymia,  along  with  a  number  of  African,  Malagasy  and  Oriental  genera, 
including  Earsch's  Pristocorypha.  For  this  group  he  used  the  name 
Euflivmiae.  proposed  by  Brtinner  in  1893,  at  the  same  time  as  Mezentiae, 
for  Euthymia  and  other  Malagasy  and  African  genera.  Unfortunately 
Ramme  apparently  was  unacquainted  with  Stal's  Mczcntia,  which  he  did 
not  mention,  or  he  would  at  once  have  realized  the  affinity  of  Rhicnoderma 
with  Mczcntia,  the  two  of  which  are  distinctly  more  nearly  related  to  one 
anotlier  tlian  either  is  to  KufJii/mia. 

In  a  forthcominji'  paper  1  am  discussing  at  length  my  general  conchisions 
as  to  the  gi'oup  association  and  general  phylogeny  of  most  of  the  (^Id 
World  genera  related  to  those  here  treated.  At  this  writing  I  do  not  wish 
to  anticipate  that  study,  which  is  not  as  yet  in  final  form.  However,  I  am 
warranted  in  saying  the  major  features  of  Ramme's  arrangement  are 
valid,  and  that  notwithstanding  the  remarkable  form  diversity  seen  in  the 

2  Biol.  CVnt-Amer.,  Orth.,  II,  pp.  247-250,  (1907-1908). 
8  Vol.  Ill,  pp.  390-391,406. 

*  Tomo  Cincuentenario.  Mem.  R.  Soc.  Espati.  Hist.  Nat.,  pp.  504-605. 

^  He  also  suggested  this  group  may  be  found  to  include  the  African  genus  Escalera 

I.  Bolivar. 

•Mitth.  Zoolog.  Mus.  Berlin,  XV,  Heft  2,  p.  285. 
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limited  number  of  American  genera  they  all  fall  naturally  into  the  group 
Euthymiae,  which,  nevertheless  must  have  some  modification  of  Ramme's 
ideas  of  its  components. 

As  Euthymia  was  proposed  as  a  generic  name  three  years  before 
Mezentia,  I  have  retained  the  group  name  based  on  the  former  rather 
than  that  formed  from  tlie  latter.  In  addition,  wliilc  l)otli  group  names 
date  from  Brunner's  Revision  (1893),  Euthymiae  has  line  priority  over 
Mezentiae. 

Key  to  Genera 

This  key  to  the  Aineriean  genera  is  a  imrely  artificial  one.  intended 
solely  to  enable  the  student  to  di:;tin<!;nish  them.  The  systematic  treat- 
ment which  follows  the  key  gives  the  proper  linear  sequence  of  the  forms 
here  treated,  but  does  not  take  into  consideration  the  relationships  with 
Old  World  genera,  which  will  be  discussed  in  a  subsequent  paper. 

1.  Aj)terous,  or  with  tegmina  mere  lobiform  slips  and  wings  absent. 

Fastigium  in  profile  very  strongly  declivent.  Metazona  of  pronotum 
distinctly  less  than  half  as  long  as  prozona.  Lateral  lobes  of  pro- 
notum nearly  or  quite  as  broad  as  dorsmn  of  same  is  long.  Prostemal 

proooss  ti'ansversel\'  cai'inatc  nr  <ul)carinate  2 

Alate,  with  functional  legnnna  and  wings.  Fastigium  variously  de- 
veloped. Metazona  of  pronotum  not  less  than  half  as  long  as  prozona. 
Lateral  lobes  of  pronotum  distinctly  not  as  broad  as  dorsum  of  same 
is  long.  Prostemal  process  spiniform,  rounded  or  compressed,  never 
transveise  4 

2.  Completely   apterous.    Metazona  of  pronotum  not  eristato-carinate 

mesad ;  pronotal  dorsum  not  at  all  concave.  Juxta-ocellar  areas  with- 
out corniform  tubercles.  Surface  as  a  wdiolc  rugulosc  to  cribroso- 
]iunctulate.  not  strongly  rugose.    Pattern  of  the  external  paginae  of 

the  caudal  femora  not  deeply  etched  3 

Tegmina  present  as  minute  ovate  pads.  Aletazona  of  pronotum  eristato- 
carinate  mesad;  pronotal  dorsum  concave  mesad.  Juxta-ocellar  areas 
with  a  pair  of  decided  corniform  tubercles.  Surface  as  a  wliolc  multi- 
rugose,  with  innumerable  tubercles  as  well  as  lineations.  Pattern  of 
the  external  paginae  of  the  caudal  femora  etched  into  marked  relief. 
(Southern  Mexico  and  Yucatan.)   Cristobalina,  new  genus 

3.  Ventral  margins  of  caudal  femora  entire,  not  serrato-dentate.  Epimeri 

of  mesopleura  not  inflated  or  glabrous ;  mesonotum  not  tumid.  Inter- 
space between  mesosternal  lobes  quadrate  or  transverse.  Second 
article  of  caudal  tarsi  shorter  than  distal  one.     (Southern  Mexico  to 

Panama.)   Riucnoderma  Gerstaecker 

Ventral  margins  of  caudal  femora  serrato-dentate.  Epimeri  of  meso- 
l>lcura  appreciably  inflated  and  glabrous;  mesonotum  distinctly  tumid. 
Interspace  between  mesosternal  lobes  longittidinal.  Second  article  of 
caudal  tarsi  equal  in  length  to  distal  one.  (Panama.) 

Panamacris,  new  genus 
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4,  Fastigium  not  rostrate ;  f a»tigio-f aoiul  angle  obtuse  in  profile.  Pronotum 
broad,  subsellate,  with  at  most  relatively  low  scattered  surface 
tubercles.  Tegmina  and  wings  at  most  extending  but  little  caudad  of 
middle  of  alxlomcn;  principal  venation  of  tegmina  lariiely  obscured  in 
a  general  anastomosing.    Wings  not  solidly  opaque  in  coloration. 

(Honduras  to  Upper  Amazonia.)   Mezentia  Stil 

Fastigium  strongly  produced,  conically  rostrate,  apex  moderately  or  not 
at  all  expanded.  Pronotum  relatively  narrow,  dorsal  line  straight  in 
profile,  not  at  all  sellate,  surface  of  dorsum  and  dorsal  portion  of 
lateral  lobes  with  spaced  series  of  marked  and  elevated  tubercles. 
Tegmina  and  wings  falling  but  little  short  of  apex  of  abdomen; 
principal  venation  of  tegmina  with  a  pronounced  and  regular,  com- 
pletely longitudinal  disposition  of  jirincipal  veins.  AVings  solidly 
opaque  in  coloration.    (British  Guiana,  Colombia  and  Costa  Rica.) 

Bactrophora  \\  estwood 

Sequence  of  Genera  and  Species  ( with  synonyms) 

Panamacris,  new  genus 

P.  maxjnifica  (Hebard).  Panama.    (Type  examined  in  Hebard  Col- 
lection.) 
Bhicnodenna  Gerstaecker 

R.  olivaccum  Gerstaecker.    Panama  and  Costa  Rica.    (Type  exam- 
ined from  ^luseum  of  the  University  of  Greifswald,  Germany.) 
— R.  glabra  Bruner.    (Type  examined  in  Hebard  Collection.) 
R.  humile  Rehn.    Costa  Rica.    (Type  examined  in  Academy  Col- 
lection.) 

R.  basale  Bruner.   Southern  Mexico.    (Type  examined  in  Museum  of 

Comparative  Zoi")logy,  Cambridge,  ^lass.) 
— R.  pugnax  Bruner.    (Type  examined  in  Hebard  Collection.) 
{Lempira,  new  subgenus) 

R.    (L.)    archimimus,  new  species.    Honduras.    (Type  belonging  to 

Museum  of  Comparative  Zoology,  Cambridge.  Mass.) 
R.    (L. )    arcanmn,  new  species.    Honduras.    (Type  belonging  to 
Academy.) 
Cristobalina,  new  genus 

C.  sellata,  new  species.    Southern  Mexico  and  Yucatan.    (Type  be- 
longing to  Hebard  Collection.) 
Mezentia  Stal 

M.  yibbera  Stal.  Panama. 

M.  cutteri,  new  species.  Honduras.  (Type  belonging  to  Academy.) 
M.  viscnda,  new  sjiecies.   Amazonian  Peru.    {Type  belonging  to 

Hebard  Collection.) 
M.  acanthopyga,  new  species.    Amazonian  Brazil.    (Type  belonging 
to  Hebard  Collection.) 
Bactrophora  AVestwood 

—  Scolocephalus  Bruner 

—  Scolccocephalus  Kirby.  (Emendation.) 

B.  dominans  Westwood.    British  Guiana  to  Colombia. 
B.   mirabUis  (Bruner) .   Costa  Rica.  (Type  examined  in  Hebard  Col- 
lection.) 
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Apropos  of  the  linear  arrangement  given  above  it  is  evident  that  in  the 
American  genera  we  have  four  definite  lines  of  development,  regardless  of 
what  terms  are  employed  for  them.  One  centers  about  Rhicnoderma  and 
includes  Panamncrif^.  The  snbiicims  Lempira  of  Rhicnoderma  shows  a 
definite  but  less  inij)ressive  line  (^1  divergence  away  from  the  norm  of  the 
genus  and  is  very  markedly  the  antithesis,  in  its  own  aggregation,  of  Pan- 
(imacris.  The  new  genus  Cri.stobalina  is  a  very  sharply  marked-off  stock, 
cjuite  distinct  I'roni  any  other  l)ut  having  more  in  common  with  Rhicnoderma 
than  with  Mczctitia.  The  latter  has  a  sharply  cut  and  characteristic  facies, 
while  Bactrophora  is  superficially  so  different  from  the  other  members  of  the 
group  it  is  only  after  careful  study  that  one  can  be  sure  of  its  group  asso- 
ciation. I  have  placed  Bactrophora  with  the  Euthymiae  on  account  of  its 
possession  of  many  less  evident  features  common  to  all  or  most  members 
of  the  group,  such  as  a  characteristic  but  hardly  describable  twist  of  the 
proximo-dorsal  margin  of  the  caudal  femora,  the  proximal  deepening  of  the 
caudal  tibiae,  the  modification  of  the  structure  of  the  cephalic  and  median 
limbs  to  grasp  vines  seen  in  all  the  American  members  of  the  group,  and  the 
similarity  of  the  basic  elements  of  the  pronotum,  as  well  as  the  sternal 
structure  as  a  whole.  The  parallel  lateral  lines  of  long  setae  present  distad 
on  the  ventral  surface  of  the  abdomen  also  are  as  marked  in  Bactrophora 
a.'}  in  most  of  the  other  genera  here  treated. 

Systematic  Treatment 

PANAMACRIS,"  new  genus 

1924.   Rhicnudtrma  Hebard  (in  part),  Trans.  Amer.  Entom.  Soc,  L,  p.  110,  pi. 
VIII,  fig.  2. 

Genotjrpe. — Rhicnoderma  magnificum  Hebard. 

The  striking  and  distinctive  locust  on  which  this  new  genus  is  based 
combines  a  number  of  features  not  found  in  the  forms  here  placed  in  Rhicno- 
derma. For  the  sake  of  consistency  in  treatment,  as  well  as  a  true  inter- 
pretation of  the  phylogenetic  units  of  the  group,  it  is  necessary  to  erect  a 
new  genus  for  this  vividly  colored  and  strangely  formed  insect. 

In  Panamacria  the  ventral  margins  of  the  caudal  femora  are  serrato- 
dentate,  a  condition  fotmd  as  marked  in  no  other  member  of  the  group,  the 
ejumeri  of  the  mesoi)leura  are  finite  appreciably  inflated.  gl;i1)rous  and 
polished,  and  the  mesonotuni  distinctly  tumid,  both  ciuitc  dilYerent  in  these 
respects  from  the  same  areas  in  any  other  genus  of  the  Euthymiae,  the 
interspace  between  the  mesosternal  lobes  is  longitudinal,  instead  of  quadrate 
or  transverse  as  in  RJiicnodcrma,  while  the  proximal  and  second  articles 
of  the  caudal  tarsi  are  subequal  in  length,  instead  of  the  second  being  shorter 
than  the  proximal  one,  as  in  the  latter  genus. 

7  Panama  and  af/w'f  locust,  in  allusion  to  the  habitat  of  the  genotypic  species. 
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Text-figures  1-13. 

Mezcnlia  gibbon  Slal.  Male.  Porto  Bello.  Panama.  Fig.  1. — Dorsal  view  of  i)ro- 
notum  (X3).  Fig.  2. — Lateral  view  of  pronotum  (X3).  Fig.  3. — Lateral  view  of  apex 
of  abdomen  (greatly  enlarged).  Fig.  4. — Dorsal  view  of  apex  of  abdomen  (greatly  en- 
larged). Fig.  5. — Cephalic  portion  of  prosternuin  and  i)rosternal  process  as  seen  in 
ventral  aspect  (greatly  enlarged).  Mezcnlia  cuttcri,  new  species.  Male  (type).  Lan- 
cetilla,  Honduras.  Fig.  6. — Lateral  view  (X  1M>).  Fig.  7. — Dorsal  view  of  head  and 
pronotum  (X  1^/^)-  Fig.  8. — Cephalic  view  of  head  (X  Wi)-  Fig.  9. — As  figure  5.  Pana- 
mncris  maxinijica  (Hebard).  Male  (type).  Gatun.  Canal  Zone,  Panama.  Fig.  10. — As 
figure  5.  Jihicnoderma  olivaceum  (Gerstaecker) .  Female  (type  of  Jt.  glabra  Bruner). 
Pozo  Azul,  Costa  Rica.  Fig.  11. — As  figure  5.  Rhicnoderma  archimimm  new  species. 
Female  (type).  Subirana.  Honduras.  Fig.  12. — As  figure  5.  Cri.stobalina  scllata  new 
genus  and  species.   Male  (allotype).   Chichen  Itza,  Yucatan.   Fig.  13. — as  figure  5. 
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The  genus  Panamacris  occupies  a  rather  isolated  position  among  the 
American  genera  of  the  Euthymiae,  its  nearest  relationship  being  with 
Rhicnoderma,  and  in  linear  arrangement  we  are  placing  it  before  that  genus. 
Apparently  Panamacris  has  no  nearer  relative  among  the  numerous  Old 
World  members  of  the  group. 

Generic  features. — ^Apterous.  Surface  almost  entirely  impresso-punctate, 

very  sparsely  hirsute  on  ventral  surface  and  limbs.  Fastigium  subvertical, 
evenly  passing  into  face  without  transverse  division;  in  form  transversely 
and  broadly  cuneiform;  surface  of  fastigium  medio-longitudinally 
carinulate;  frontal  costa  quadrate  dorsad  of  median  ocellus,  at  that  point 
with  a  transverse  carina,  at  level  of  \'entral  border  of  antennal  scrobes 
sharply  narrowed  and  failing  to  reach  clypeal  suture:  antennae  with  22 
articles.  Pronntnm  sul)-tnnii(l  with  transverse  sulci  deeply  imi)rc'sscd,  none 
severed  mesad  and  no  median  carina  present;  cephalic  margin  of  disk 
marked  concavo-emarginate  mesad,  flanked  by  a  pair  of  distinct  marginal 
nodes,  caudal  margin  of  disk  subtruncate.  Mesonotum  and  mesopleura 
inflated,  epimeri  of  mesopleura  polished.  Prosternal  process  transversely 
trenchant,  margin  with  lateral  angles  triangularly  elevated ;  mesosternum  in 
male  with  interspace  between  lobes  distinctly  longitudinal ;  metasternal  lobes 
in  male  broadly  attingent.  No  external  auditory  tympana  evident.  Cerci 
of  male  simple,  styliform.  Cephalic  femora  and  tibiae  robust,  rhicno- 
dermoid,  subdoplanatc  on  flexor  surfaces:  median  femora  deepening  distad. 
cephalic  genicular  lobe  much  larger  than  caudal.  Caudal  femora  thick 
in  proportion  to  depth,  medio-dorsal  and  both  ventral  carinae  biseriately 
serrato-serrulate,  genicular  lobes  with  ventral  margin  obtuse-angulate 
produced  mesad,  distal  i)oint  of  same  subacute;  caudal  tibiae  with  flexor 
surface  dcjilanate;  external  spines  on  extensor  surface  suhconipressed,  eight 
to  nine  in  number,  one  apical;  spines  of  internal  margin  less  expanded, 
nine  in  number,  one  apical;  caudal  tarsi  elongate,  slender,  proximal  and 
second  articles  subequal  in  length. 

Distribution. — ^But  a  single  species,  Panamacris  magnifica  (Hebard), 
from  eastern  Panama,  is  known. 

Panamacris  magnifica  (Hebard).   Text-fipr.  lo;  plate  i,  fisjs.  5  and  6;  pi.  3,  fig.  11, 

1924.   Rhicnoderma  maynificum  Hebard,  Trans.  Amcr.  Entom.  Soc,  L,  p.  110,  pi. 
VIII,  fig.  2.   [  9  ;  Gatun,  Canal  Zone,  Panama.] 

I  have  no  information  to  add  to  Hebard's  original  description  of  this 

most  striking  species.   The  original  illustration  shows  tiie  type  somewhat 

too  broad,  as  the  photographs  of  the  type  here  reproduced  show.   The  type 

and  paratype,  in  the  Hebard  Collection,  are  now  before  me.   No  other 

material  is  available  or  has  been  collected  as  far  I  am  aware. 

RHICNODERMA  Gerstaecker 

1889.   Rhicnoderma  Gerstaecker,  Mitth.  Naturwiss.  Ver.  Neu-Vorpomm.  und  Rtigen, 

Greifswald.  XX,  p.  28. 
1905.   Rhicnoderma  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1905,  p.  414. 
1907.  Rhicnoderma  Bruner,  Biol.  Cent.-Amer.,  Orth.,  11,  pp.  212,  247. 
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Genotype  (by  monotypy). — R.  olivaceum  Gerstaecker. 

While  Brunei  placed  five  species  under  this  genus,  and  Hebard  sub- 
sequently added  another,  with  the  type  material  of  all  six  before  me,  I 
am  able  to  state  definitely  but  four  species  are  represented  by  the  material 
on  which  the  names  were  based.  The  species  described  by  Hebard,  i.e. 
magnificum,^  is  here  removed  to  a  distinct  and  well-marked  genus 
(Panamacris),  while  two  of  Bruner's  species  prove  to  be  synonyms. 

Generic  features. — ^Apterous ;  form  stout,  venter  subconcave,  head  broad, 
cephalic  and  median  limbs  short;  surface  largely  imprcsso-punctate  to 
punctate  or  ruJi'ulopc.  cci)halic  and  median  limbs  and  caudal  tibiae  and  tarsi 
markedly  pilose.  Head  short  and  broad;  face  flattened  and  subvertical; 
fastigium  strongly  declivent,  passing  into  frontal  costa  with  or  without  a 
transverse  angulate  delimiting  low  carinula,  paired  supra-antennal,  juxta- 
ocellar  tubercles  present  or  absent;  frontal  costa  subquadrate  dorsad,  with 
a  transverse  inter-antennal  carinula  at  or  immediately  dorsad  of  median 
ocellus,  briefly  ventrad  of  this  point  the  costa  is  sharply  narrowed  and  may 
or  may  not  become  obsolete  before  reaching  the  clypeal  suture;  supple- 
mentary (lateral)  facial  carinae  present  in  variable  emphasis:  antennae 
witli  23  articles.  Pronotum  abbreviate,  broader  than  long  in  dorsal  aspect, 
subseHate  but  not  concave  dorsad;  cejihalic  margin  weakly  to  definitely 
emarginate  with  subobsolete  to  definite  lateral  bounding  angles;  caudal 
margin  subtruncate  dorsad;  transverse  sulci  three  or  four  in  number,  the 
cephalic  one  interrupted  mesad;  median  carina  obsolete  or  indicated  by 
separated  cristulate  nodes;  mctazona  never  more,  usually  less,  than  a  third 
the  prozonal  length:  lateral  lobes  sub(|uadrat(\  Prosternal  i)rocess  trans- 
verse, in  basal  form  rect angulate,  surface  transvei'scly  low  tectato;  meso- 
sternal  lobes  witli  mterspace  narrowly  {  $  )  to  markedly  (  $  )  transverse, 
its  surface  bearing  mesad  a  deep  circular  pore-like  foramen;  metastemal 
lobes  subcontiguous  to  contiguous.  No  external  auditory  foramina  evident. 
Cerci  simple  and  styliform;  idtimate  sternite  (subgenital  plate)  of  male 
compresso-rostral (',  slightly  to  wry  decidedly  surpassino;  apex  of  tdtimate 
tergite  (supra-anal  platej  ;  ullunate  sternite  (subgenital  plate)  of  female 
produced  mesad  in  aciculate  process.  Cephalic  femora  and  tibiae  short 
and  stout,  the  former  deplanate  ventrad  and  both  subdepressed;  median 
limbs  compressed;  caudal  f(>mora  compressed,  dorsal  margin  serrulate  to 
variable  degrees,  ventral  margin  entire;  caudal  tibiae  with  7  to  8  external 
spines,  one  of  which  is  ai)ical,  and  9  to  1-1  internal  spines;  caudal  tarsi 
slender,  second  article  but  slightly,  if  at  all,  shorter  than  proximal  article, 
latter  subequal  in  length  to  distal  one. 

Distribution. — ^The  genus  Rhicnoderma  ranges  from  the  Chiriqui  region 
of  western  Panama  northward  across  western  Costa  Rica  and  Honduras  to 
as  far  as  Acapulco  in  Guerrero,  Yucatan  and  the  state  of  Vera  Cruz,  Mexico. 
One  subgenus  also  occurs  in  northern  Honduras. 

8 Trans.  Amer.  Entom.  Soc,  L,  p.  110,  pi.  VIII,  fig.  2,  (1924).  [$;  Gatun,  Canal 
Zone,  Panama.] 
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Subgenera. — ^Two  definite  divisions  are  evident  in  the  genus,  which  I  am 
according  the  rank  of  subgenera,  although  the  extreme  conditions  of  each 
are  markedly  divergent.  The  future  may  show  the  desirability  of  accord- 
ing generic  rank  to  these,  but  without  a  larger  series  of  adult  material  I 
prefer  to  treat  them  as  subgenera. 

Key  to  Subgenera  and  Specks 

1.  ^Median  carina  of  iironotnm  oljsolpto."    Ceplialic  mar<iin  of  jironotum 

with  median  emargination  wvak  or  subobsolete.  bordering  points  not 
marked.    Ultimate  sternite  (subgenital  plate)  of  male  less  strongly 

rostrate.  (Rhicnoderma,  s.s.)   2 

Median  carina  of  pronotuin  rcjiresented  by  one  or  more  linearly  dis- 
posed, elevated  nodes.  Ce])halic  margin  of  ]ironotum  distinctly 
emarginate  mesad.  flanked  by  marked  but  blunt  points.  Ultimate 
sternite  (subgenital  i)late)  of  male  acuminately  rostrate.  {Lcmpira, 
new  subgenus)  4 

2.  Head  proportionately  broader.   Frontal  costa  obsolete  ventrad  of  inter- 

antennal  impression.  Pronotal  episternum  briefly  acute-produced, 
extending  sliglitly  ccphalad  of  cei)halic  margin  of  adjacent  lateral 
lobes.  Ultimate  tergite  (supra-anal  platej  of  male  with  its  distal 
extremity  linguiform  produced,  the  whole  exceeding  in  length  the  ex- 
posefl  section  of  preceding  tergite.    (Chiriqui,  Panama  and  western 

Costa  Ikica.)   olivarevm  ( lei-staeckor 

Head  i)roportionately  narrower.  Frontal  costa  continued  ventrad  of 
inter- antennal  impression.  Pronotal  episternum  rectangulate,  not 
produced  or  extending  cephalad  of  cephalic  mai^  of  adjacent  lateral 
lobes.  Ultimate  tergite  (supra-anal  plate)  of  male  trigonal,  not 
exceeding  in  length  the  exposed  section  of  preceding  tergite  3 

3.  Body   i)nn('talions   more   thickly,    generally    and    deeply  imi)ressed. 

Fastigium  of  vertex  lacking  a  distinct  median  carinula.  Median 
femora  of  male  less  strongly  arcuate  when  seen  in  cephalic  aspect. 
Ultimate  tei^ite  (supra-anal  plate)  of  female  slightly  longer  mesad 
than  proximal  width;  cerci  of  female  longer,  more  slender.  (Western 

Costa  Kica.)   hu7yiUe  Rehn 

Body  punctations  less  thickly,  generally  and  deeply  impressed. 
Fastigium  of  vertex  with  a  distinct  median  carinula.  Median 
femora  of  male  more  strongly  arcuate  when  seen  in  cephalic  aspect. 
Ultimate  tergite  (supra-anal  ])late)  of  female  with  median  length  and 
proximal  width  subequal;  cerci  of  female  shorter,  stouter  and  less  at- 
tenuate.   (Southern  Mexico  and  Yucatan.)   basale  Bruner 

4.  Dorsal  protuberances  of  median  line  of  pronotum  lower,  less  evident; 

black-tipped  points  of  caudal  mai^in  of  pronotum  larger.  Femora 

»  Tlic  female  typo  of  Rhicnoderma  olivaccum  Gerstaecker  has  two  very  low,  sub- 
circular  nodules  jjlaced  on  the  median  line  of  the  jironotum,  one  near  the  cephalic  third, 
the  other  at  the  caudal  third.  These,  however,  are  not  the  linear  type  of  nodes  seen  in 
the  same  sex  in  the  subgenus  Lempira,  apparently  being  an  individual  featiire,  and  be- 
tween them  is  no  indication  of  a  subtectate  carinula,  as  in  the  females  of  R.  (L.) 
arcanum.  No  other  specimen  of  true  Rhicnoderma  seen  has  the  same  nodules  present. 
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— particularly  cephalic  and  median  pairs — somewhat  longer  and  less 
robust.  Metastemum  broader  caudad.  Median  process  of  caudal 
margin  of  iiltimat*  stemite  (subgenital  plate)  less  aciculate.  (North- 
ern Honduras.)   archimimm^,  new  species 

Dorsal  protuberances  of  median  line  of  i)ronotum  higher,  more  evident, 
subtriangular;  black-tipped  points  of  caudal  margin  of  pronotum 
smaller.  Femora— particularly  cephalic  and  median  pairs— some- 
what shorter  and  proportionately  more  robust.  Metastemum  nar- 
rower caudad.  Median  process  of  caudal  margin  of  ultimate  stcrnite 
(subgenital  plate)  more  produced  aciculate.    (Southern  Honduras.) 

arcanum,  new  species 

Subgenus  KHICXODERMA,  s.s. 

As  has  hcfn  pointed  out  in  the  precedin"^  key  to  the  subgenera  of 
Rhicnodcrnui,  the  sjjecies  included  in  the  restricted  ty])ical  sul)genus  can  be 
distinguished  from  those  of  the  subgenus  Lempira  by  the  median  carina 
of  the  pronotum  being  virtually  lacking,  the  cephalic  margin  of  the  pro- 
notum having  the  median  emargination,  which  is  very  definite  in  Lempira, 
weak  or  even  subobsolete,  with  the  bordering  points  not  marked,  while  the 
ultimate  stemite  (subgenital  plate)  of  the  male  sex  is  less  strongly  rostrate. 

The  restricted  subgenus  is  divisable  into  two  groups,  one  including  only 
the  genotypic  species  (olivaceum),  the  other  embracing  humile  and  hasale, 
the  latter  of  which  may  eventually  prove  to  be  but  a  geographic  race  of 
humile. 

Distribution. — As  far  as  present  information  goes  restricted  Rhicno- 
derma  occurs  in  Yucatan,  southern  Mexico,  western  Costa  Rica  and  western 

Panama.  The  apparent  break  in  its  (listril)ution,  i.e.,  its  absence  from 
Honduras  and  (luateniala,  as  well  as  Nicaragua,  I  feel,  is  due  merely  to 
the  incompleteness  of  oui'  information  from  those  countries.  AMiether  the 
subgenus,  or  for  that  matter  the  genus,  occurs  south  of  the  Isthmus  of 
Panama  remains  for  future  investigations  to  determine. 

Rhicnoderma  olivaceum  Gerstaecker.    Text-fig.  ii;  plate  3,  fig.  16;  pi.  4  ,figs.  17-19. 

1889.   Rhicnodcnnn  oJirnrrn  Gerstaecker,  Mitth.  Xaturw.  Vcr.  Nou-Vorpomm. 

und  Riigen,  Grcif.s\valcl,  XX,  p.  29.    [  5  [sex  not  stated] ;  Chiriqui  [Panama].] 
1908.  Rhicnoderma  glabra  Bruner,  Biol.  Cent-Amer.,  Orth.,  II,  pp.  248,  249.   [  §  ; 

Pozo  Azul,  Costa  Rica.] 

Type  material. — I  have  before  me.  through  tlie  courtesy  of  the  auth- 
orities of  the  IMuseum  of  the  University  of  Greifswald,  the  unique  (female) 
type  of  (lerstaecker's  oliracca  i=  olivacciini ) ,  and  also,  from  the  Hebard 
Collection,  the  female  type  and  a  paratyjK'  of  the  same  sex,  comi)rising  all 
the  original  material  of  Bruner's  glabra.  These  specimens  show  conclusively 
that  the  two  names  were  based  on  the  same  species.  Bruner  erred  in  not 
comparing  his  species  with  Gerstaecker's  genotype,  instead  briefly  pointing 

10  Selected  by  Rehn  and  Hebard,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1912,  p.  119,  (1912). 
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out  a  few  features  separating  it  from  his  6a.sa//.s  <  =b(ix(ilc),  which  is  a 
quite  diti'erent  species.  The  key  to  the  species  of  Rhicnoderma  presented 
in  the  "  Biologia  "  is  valueless,  as  while  Bruner  recognized  five  species  in 
the  genus,  the  material  before  him  at  that  time  represented  but  two.  In 
the  present  study  I  have  examined  all  the  (four)  specimens  studied  by  him. 
The  key  in  question  was  based  on  size,  which  the  present  material  shows 
has  but  limited  value,  body  punctations,  similarly  in  large  part  of  limited 
application,  and  color,  which  is  almost  useless  as  a  species  criterion  in  the 
genus.  His  hasalis  i=ba8ale)  and  jmgnax,  which  are  sexes  of  the  same 
species,  were  placed  in  different  sections  of  the  key,  as  were  also  glabra 
and  olivacea  ( ==olivaceumJ ,  which  are  synonymous  and  in  addition  based 
on  the  same  sex. 

Tlic  typo  of  olirarnim  is  in  fair  condition,  kicking  only  antennae,  the 
entire  right  caudal  tarsus  and  the  distal  article  and  claws  of  all  the  left 
tarsi.  The  color  has  been  well  preserved.  The  label  reads  Rhicnoderma 
olivacea.  Chiritiui."  The  type  of  (jlabra  lacks  most  of  the  antennae,  the 
right  front  liml)  and  the  right  caudal  tarsus,  while  the  left  median  tarsus 
is  incomplete.  The  paratype  of  glabra  lacks  the  antennae  and  the  caudal 
limbs.  Both  specimens  of  glabra  are  labelled  "  Pozo  Azul but  the  col- 
lectors— ^said  in  the  description  to  be  Underwood  and  Carriker — are  not 
specified.   The  type  of  glabra  is  now  Hebard  Collection  No.  305. 

Specific  variation. — ^The  original  description  given  by  Gerstaecker,  sup- 
plemented by  Bruner's  characterization  of  the  same  sex  in  his  description 
of  glabra,  is  sufficiently  ample,  when  taken  with  the  present  key  and  illus- 
trations, to  make  a  new  full  description  of  the  female  sex  unnecessary. 
Below  I  am  briefly  describing  the  male  sex,  from  the  here  indicated  allotype. 

Cleistaecker's  description  of  the  generic  structural  features  is  drawn 
entirely  from  his  species,  and  further  from  the  type  specimen  of  the 
present  fonu,  which  is  now  before  me.  It  is  evident  he  erred  seriously  in 
saying  the  unpaired  (median)  ocellus  was  ganz  vcrkiinnnert  ".  While 
this  oi'gan  is  less  evident  in  his  type  than  in  the  other  females,  it  will  be 
inuiid  present  as  a  transversely  elliptical  structure,  taking  up  almost  the 
entire  rectangulate  transverse  area  between  the  ventral  halves  of  the  anten- 
nal  bases.  It  is  more  circular  in  the  male  than  in  the  female,  and  slightly 
more  definitely  emphasized. 

Certain  features  have  been  over-emphasized  by  Gerstaecker  in  his 
generic  description,  as  the  material  now  before  me  indicates.  The  so- 
called  pronotal  tubercles  are  really  quite  low  in  the  type,  and  the  present 
series  shows  they  are  not  a  stable  character,  being  almost  obsolete  in 
the  other  females  of  the  species.  Similarly  the  median  emargination  of 
the  cephalic  margin  of  the  pronotum,  which  is  stressed  by  him  and  but 
moderately  evident  in  the  type,  is  much  less  defi/iite  in  the  other  specimens. 
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The  coloration  described  by  Bruner  is,  I  feel,  truer  to  that  of  nature 
than  Gerstaecker's,  judging  from  the  male  before  me,  which  has  had  its 
color  most  carefully  preserved,  except  for  one  feature  noted  in  its  descrip- 
tion. 

The  number  of  si)incs  on  the  external  margin  of  the  caudal  tibiae 
ranges  from  seven  to  eight,  of  tlie  internal  one  from  nine  to  eleven. 

Allotype. —  6  ;  Pozo  Aziil  de  Pirns,  western  Costa  Pica.  Elevation  325- 
400  feet.  August  21.  1927.  (Lankester  and  Rehn;  on  foliage  along  edge  of 
clearing  in  forest.)     [Academy  of  Natural  Sciences  of  Philadelphia.] 

Size  distinctly  smaller  than  in  female;  "  general  form  similar  but  slightly 
more  slender;  ,-uri'ace  with  impressed  crihroso-punctations  of  face,  genae, 
pronotum,  mesonotum,  metanotum,  mesupleura  and  metapleura  distinct  and 
closely  i^laced  as  in  female,  occiput  and  postocular  portions  of  head  with 
less  definite  and  fewer  punctations,  abdomen  with  puncta  progressively  less 
distinct  caudad.  venter  as  in  female. 

Head  as  seen  in  cephalic  aspect  with  occipital  line  less  strongly  arcuate 
transversely,  the  inter-ocular  space  narrower,  not  greater  than  one-third 
total  width  across  genae,  instead  of  two-fifths  of  same  as  in  the  female,  this 
interval  equal  to  the  distance  between  the  axes  of  the  antennal  insertions, 
rather  than  that  betwe(Mi  tlic  external  margins  of  the  scrobes  as  in  the 
female ;  in  profile  the  paired  ocelli  are  more  prominent  and  seen  to  be  placed 
on  a  line  with  the  middle  of  the  eye  depth,  instead  of  appreciably  below  that 
point  as  in  the  female;  characteristic  design  of  fastigial  structure  as  in 
female  but  narrower,  particularly  the  interantennal  constriction;  median 
ocellus  distinct,  transverse,  ovate  instead  of  elliptical  as  in  female,  placed 
between  the  ventral  halves  of  the  antennal  scrobes;  frontal  costa  obsolete 
ventral  of  median  ocellus:  eyes  slightly  more  prominent  than  in  female,  their 
axe-  iiioie  nearly  approaching  the  vertical;  antennae  subequal  in  length  to 
head  and  thoracic  segments  combined,  made  up  of  twenty-three  articles, 
rather  heavy. 

Pronotum  much  as  in  female,  less  markedly  selliform,  three  transverse 
sulci  deeply  impressed  laterad,  the  second  one  complete,  the  others  in- 
complete, across  the  dorsum;  no  median  carina  indicated;  lateral  lobes 
slightly  shallower  than  in  male,  length  of  same  but  slightly  less  than  dejith, 
ventral  margin  somewhat  more  strongly  sigmoid.  Mesonotum  and  meta- 
notum and  their  respective  pleura  as  in  female. 

Penultimate  abdominal  tergite  transverse,  as  seen  from  dorsum 
hexagonal,  the  three  more  cephalic  borders  subequal  in  length,  each  virtually 
straight,  the  caudal  border  broad  and  shallowly  concave,  caudo-lateral 
borders  very  short,  straight,  converging  caudad,  continuous  in  trend  with 
adjacent  margins  of  ultimate  tergite;  latter  (supra-anal  plate)  ai)preciably 
longer  than  broad,  the  lateral  margins  evenly  converging  and  straight 
obli(lue  in  proximal  half,  distal  half  of  tergite  linguiform.  apex  narrowly 
rounded,  dorsal  surface  of  ultimate  tergite  shallowly  excavate  in  distal  half. 
Cerei  styliform,  tapering,  subacute  apices  faintly  bent  inwards,  reaching  to 
distal  third  of  ultimate  tergite.   Ultimate  stemite  (subgenital  plate)  seen 

Comparisons  with  the  female  sex  have  all  been  made  with  the  female  type  of 
glabra^  which  is  more  nearly  perfect  than  the  other  females  of  the  species  now  available. 
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from  above  acuminate,  decidedly  compressed;  in  profile  with  apex  moder- 
ately acute,  a  marked  medic-longitudinal  carina  present  on  ventral  line,  and 
continued  on  most  of  the  prpcedinj^  ?ternitc;  dorso-lateral  margins  of  ulti- 
mate sternite  moderately  convex  wiien  seen  in  profile. 

Prostemum  transversely  carinate,  with  lateral  tubercles  as  in  male; 
mesosternal  lobes  with  median  interspace  slightly  broader  than  deep; 
metasternal  lobes  contiguous. 

Limbs  as  in  female. 

Color  Notc!^.  —  As  a  whole  buffy  citrine  (Ridoway),  jn-obably  more 
vividly  greenish  in  life;  caudal  femora  oil  yellow,  genicular  arches  washed 
with  brussels  brown,  the  dorsal  surface  of  the  genicular  regions  faintly 
tinted  with  same;  caudal  tibiae  aud  tarsi  vinaceous-tawny,  spines  of  internal 
series  of  tibiae  wholly  black,  of  external  series  black  tijiped;  antennae 
dislad  of,  and  including,  third  article  deep  fuscous;  eyes  prout's  brown;  lines 
of  contact  of  mesonotum  and  metanotum,  metanotum  and  proximal  ab- 
dominal tcrgite  and  of  first  and  second  abdominal  tergites  heavily 
pencilled  with  fuscous,  distal  margin  of  second  to  eighth  tergites  of  abdomen 
definitely  pencilled  transversely  with  same.  In  life  this  specimen  had  the 
mesopleural  and  metapleural  episterna  each  strikingly  and  completely 
marked  with  white.  These  areas  in  the  dried  specimen  show  but  little 
evidence  of  this  coloration,  but  notes  made  at  the  time  of  capture  state  they 
were  very  conspicuous. 

ME.ASUBEMENTS  (in  millimeters) 

Greatest     Length  of 

I-inifith  Lcnjrtliof  width  of  ciudal 
of  body      pronotum      pronotum  fi'inur 

3 ,  Fozo  Azul,  allotype    33  4.1  6.8  17 

9,     "       "     type  of  glabra    51  6.9  9.4  21.8 

9.      •'        "      paratypc  of  glnJ^rn   ...  IH'-  65  10J2   

$,  C'hiiiqui,  /i/pc    11  5J5  9  20.2 

Distribution.  —  Known  only  from  the  district  of  Chiriqui.  wi^stern 
Panama,  and  from  Pozo  Azul  in  the  Pirris  plain  along  the  Rio  Pirris,  in 
western  Costa  Rica. 

Biolocjical  Xofcft. — Nothing  is  known  as  to  the  date  or  the  exact  locality 

at  which  Gerstaecker's  tyj^e  was  taken  and  in  consequence  it  can  furnish  us 
with  no  clue  as  to  the  habitat  or  season  of  the  species.  The  locality  from 
which  came  Bruner's  materal  of  (jhihra  (Pozo  Azul  fie  Pirris)  is  in  an  area 
of  heavy  forest  which  covers  the  i)lains  (Llanos)  of  the  lower  Rio  Pirris.  a 
quite-difTercnt  type  of  country  from  the  Guanacastc  ct)untry  to  the  north- 
west, or  the  savanna  of  most  of  coastal  Panama  to  the  southeast  and  east. 
I  visited  the  locality  in  1927,  especially  to  get  material  of  this  and  many 

1-  .'Vhdomcn  loss  oxf ended  than  in  type  of  glabra. 
Caudal  limbs  lacking. 
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other  species  described  by  Bruner  or  by  mc  from  material  collected  there 
in  previous  years  by  Carriker  or  Underwood.  A  description  of  this  work 
and  the  character  of  the  Pozo  Aziil  forest  lia-  already  been  published  and 
the  interested  student  is  referred  to  it."  I'nl'orlunalely.  we  have  no  habitat 
data  aceompanyiiio;  the  orii2;inal  material  of  glabra  and  our  entire  knowl- 
educ  of  the  species'  habits  is  that  the  allotype  was  swept  August  21  from 
forest  folia<:e  bordering;  a  small  cR'arin^  at  Pozo  Azul.  In  all  jn'obability 
the  species  is  a  vine  fi-equenter.  but  I  have  no  i)ositive  evidence  and  the 
sweeping  which  netted  it  was  not  limited  to  a  single  element  of  the  foliage. 

In  Costa  Rica  olivaceum  is  thus  known  only  from  country  quite  low 
and  not  far  from  sea-level,  but  as  the  hills  rise  immediately  to  the  north  of 
Pozo  Azul  one  cannot  say  the  species  is  limited  to  the  lowest  elevations. 
However,  it  is  apparently  replaced  in  Guanacaste  to  the  northward  by  R. 
humUe. 

Specimens  examined:  4;  1  ^  ,  3  9  . 

Chiriqui,  Panama;  1  5  (type) ;  [Greifswald  Mus.]. 

Pozo  Azul  de  Pirris,  Costa  Rica;  2  9  (one  type,  one  paratypc  of  glabra) ; 
[Hebard  Collection  | :  August  21,  1927;  (Lankester  and  Rehn) ;  1^  (allo- 
type), [A.  N.  S.P.J  • 

Rhicnoderma  humile  Rehn.   Plate  4,  figs.  20  and  21 ;  pi.  5,  fig.  28. 

1905.  Rhicnoderma  humUe  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1905,  p.  415,  figs. 
15  and  16.  [  $  ;  Tarbaca,  Cost«  Rica.] 

The  type  from  the  Academy  collection  is  now  before  me.   It  lacks  part 

of  one  antennae,  the  median  right  tarsus  and  portions  of  the  cephalic  and 

caudal  left  tarsi.  It  is  somewhat  smaller  than  the  other  females  now  in 
hand,  but  as  there  is  no  other  adidt  material  from  Tarbaca,  the  type  locality, 
or  adjacent  localities,  this  may  be  a  local  or  environmental  tendency. 

The  ori<iinal  description  sets  forth  the  salient  features  of  the  species 
which  is  (juite  distinct  from  R.  olivacciini  ( lerstaecker.  but  ({uite  close  to 
R.  hasalc  Bnmer.  which  latter  may  jirove,  when  more  extensive  series  from 
interveninu  localities  are  available,  to  be  merely  a  more  northern  geographic 
race  of  humile. 

As  the  male  sex  has  not  been  described  the  following  noteworthy  features 
of  that  sex,  as  compared  with  the  female,  should  be  of  service. 

Allotype. —  $  ;  Chara  (i.e.  San  Lucas  Island)  Gulf  of  Nicoya,  Costa 
Rica.  November  23,  1915.  (Anastasio  Alfaro.)  [Academy  of  Natural 
Sciences  of  Philadelphia.] 

1*  Year  Book  Acad.  Xat.  Sci.  Phila.,  1927,  pp.  32-34. 

15  My  long-time  friend  Prof.  Anastasio  Alfaro,  of  San  J086,  Costa  Rica,  informs  me 
that  the  name  Chara  is  the  Chorotrfia  Indian  name  for  San  Lucas  Island  in  the  Gulf  of 
Nicoya.  The  name  was  also  used  for  the  beautiful  long-tailed  jay  Calocilla  jormosa, 
which  is  a  dominant  feature  of  the  west  coasit  of  Central  America. 
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General  form,  surface  texture  and  vesture  as  in  female. 

Occiput  slightly  lower  and  less  strongly  arcuate  transversely  than  in 

female;  fastigial  and  facial  sculpture  as  in  female  except  that  tlic  transverse, 
sub-hilnl>ato  iiiijircsscd  area  between  the  antennae  is  less  stronuiy  transverse. 

Pronotuni  with  lateral  lubes  more  quadrate  than  in  female,  their  width 
not  greatly  exceeded  by  their  depth  from  median  line,  caudal  margin  of 
lobes  more  distinctly  convex  than  in  female.  Meso-  and  metanota  and 
their  respective  pleura  as  in  female. 

Abdomen  less  definitely  (•()ini)ri'>sed  and  less  strontijly  nietlio-lonfritudi- 
nally  carinute  than  in  the  female:  penultimate  abdominal  tergite  as  in 
female,  moderately  transverse,  distal  margin  shallowly  concave;  ultimate 
terpte  (supra-anal  plate)  trif];onally  linguiform,  apex  narrowly  acute, 
median  len<j:th  but  sliuiitly  (greater  than  proximal  width;  surface  of  median 
distal  area  shallowly  concave,  lateral  portions  proximad  moderately  de- 
flexed;  ultimate  stemite  (subgenital  plate j  quite  strongly  compressed, 
narrow,  in  profile  outline  acute  semi-elliptical,  surface  rugulose,  a  definite 
ventral  medio-lomiitudinal  carinula  evident,  continued  on  distal  part  of 
pemdtijnate  sternite;  cerci  styliform,  tapering,  reaching  distad  virtually  to 
apex  of  ultimate  tergite. 

Limbs  essentially  as  in  female. 

Mkasihkmknts  (ill  inilliinclcrs) 

The  Chara  measurements  here  given  represent  the  extremes  of  the  series  of  twelve 
adults  from  that  locality. 

Greatest 

Lenf^lllof       Ltiiui li  <ii"         widtliof  Lr  niiMiof 

body  prouoiuui        pronoluiii        caudal  lemur 


$,  Chara,  allotype    34.2  5.4  7.8  18 

S,  Chara    30  45  65  16 

S,  Oricuajo    30.8  4.6  6.5  16.7 

9 ,  Tarbaca,  type   32  4.7  6.7  14.6 

9,  Chara    33  3  55  7.4  16.8 

? ,  Chara    37.5  6.4  8.1  18.7 


It  is  evident  from  the  above  figures  that  both  sexes  of  humile  show  a 
very  definite  amount  of  size  variation  at  a  single  locality,  while  in  addition 
there  may  be  some  regional  fluctuations,  but  on  this  point  the  available 
material  is  insufficient  for  any  conclusive  deductions. 

Color  notcK. — The  series  of  adults  of  this  species  now  before  me,  the 
largest  available  as  far  as  known  of  any  American  member  of  the  Euthy- 
miae,  shows  that  the  male  sex  is  always  more  greenish  yellow  and  less 
olivaceous  than  the  female.  The  general  tone  in  the  male  ranees  from  as 
li^uht  as  oli\-e-o('her  or  lioney  yellow  (in  allotype)  to  as  dull  as  light  brownish 
olive,  the  latter  extreme,  however,  in  but  a  single  specimen,  the  majority 
being  nearer  eci'U-olive.  The  Oricuajo  adult  male  has  the  proximal  ab- 
dominal tergite  appreciably  apricot  yellow,  which  in  the  fresh  specimen  was 
even  more  strikingly  contrasted.  This  to  a  less  decided  extent  is  also 
indicated  on  the  second  tergite.   The  females  range  in  general  tone  from 
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as  light  as  pale  ochraceous-tawny  to  as  dull  as  raw  umber.  One  female 
from  Chara  is  quite  generally  but  not  strongly  mottled  with  raw  umber  on 
an  ochraceous-tawny  ground.  Another  female  shows  faint  traces  of  this 
condition,  but  chiejQy  on  the  pronotum.  The  immature  female  Chara  speci- 
mens (two)  are  finely  mottled  with  raw  umber  on  a  paler  ground,  one  more 
so  than  the  other,  while  .both  have  the  tergites'  caudal  margins  and  less  com- 
pletely those  of  the  thoracic  nota  regularly  beaded  with  fuscous. 

The  caudal  femora  are  sulphine  yellow  to  pyrite  yellow  in  all  the  males, 
the  genicular  arches  ciiiiiaraon-rufous,  pencilled  above,  below  ami  aero??  tlic 
base  of  the  external  "iciiicHlar  lobe  and  washed  over  the  whole  internal 
genicular  area  with  blackish  fuscous.  The  caudal  tibiae  of  the  male  range 
from  rufous,  through  flc-h-ochor  to  apricot-buft".  occasionally  the  flexor 
surface  paler  than  th(>  extensor,  the  sj)iiies  fuscous  tipped  in  external  scries, 
lined  with  same  in  internal  series,  caudal  tarsi  almost  entirely  scarlet-red, 
rarely  paling  to  jasper  red.  In  the  females  the  femora  are  duller,  the  ex- 
ternal surface  either  a^reeinti;  with  the  general  tone  or  cinnamon  witli  the 
genicular  pattei'ii  similar  to  but  less  emphasized  tlian  in  the  male,  the 
internal  face,  however,  aside  from  the  dark  genicular  extremity,  and  the 
ventral  sulcus  are  solidly  dark,  ranging  from  mars  brown  to  mummy  brown. 

The  abdominal  banding,  i.e.  the  transverse  dark  margins  to  most  of  the 
tergites,  is  evident  in  all  the  males,  but  not  as  apparent  and  even  subobsolete 
in  the  female  sex.  The  dark  transverse  line  at  the  juncture  of  the  proximal 
and  second  abdominal  tergites  is  evident  in  all  the  adults,  but  more  pro- 
nounced in  the  males.  The  latter  sex  has  the  lining  also  present  at  the 
caudal  margin  of  the  mesonotum  and  metanotum. 

Morphologicdl  nof(  s. — With  but  a  limited  series  of  this  species  avail- 
able— yet  probably  the  largest  known  of  any  American  member  of  the 
Euthymiae — it  is  evident  there  is  appreciable  intrn-specific  plasticity  in 
certain  structural  features.  There  is  some  lluctuation  in  the  emphasis  of 
the  fastigial  bordering  carina,  and  also  in  the  exact  amount  of  excavation  of 
the  infra-anteimal  sections  of  the  face,  and  these  are  seen  to  occur  in 
material  of  the  same  sex.  Similarly,  regardless  of  sex,  there  is  A'ariation 
in  the  depth  of  emphasis  and  relative  completeness  of  the  dorsal  sections  of 
the  transverse  sulci  of  the  pronotum.  Occasionally  four  are  indicated  with 
the  most  cephalic  alone  broken  mesad,  again  the  second  and  fourth  are 
subobsolete,  very  rarely  all  but  the  third  are  but  poorly  defined  on  the 
dorsum.  All  these  types  are  to  be  found  in  Chara  individuals  taken  the 
same  day. 

The  number  of  external  spines  on  the  caudal  tibiae  ranges  in  the  males 
from  7  to  9  (the  average  8  with  7  on  one  and  9  on  another,  the  other  leg  in 

each  case  with  8),  and  in  the  females  from  8  to  9  fthe  latter  in  but  one, 
which  has  8  on  the  other  tibia).   The  number  of  internal  spines  on  the 
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caudal  tibiae  ranges  from  10  to  11  in  the  male,  nearly  equally  divided,  while 
the  females  all  have  10. 

Distribution. — ^The  valley  of  the  Rio  Grande  de  Tarcoles  and  adjacent 
areas  of  western  and  west-central  Costa  Rica,  and  at  least  the  island  of 
Chara  (San  Lucas)  of  those  in  the  Gulf  of  Nicoya,  constitute  the  habitat  of 
this  species,  the  area  of  distribution  extending  from  sea-level  on  San  Lucas 
(Chara).  and  near  the  same  at  Oricuajo  (225  feetL"''  eastward  to  at  high  as 
Aserri.  at  an  elevation  of  4400  feet.  It  does  not  seem  to  cross  the  mountain 
barrier  to  the  south,  sei)aratinii;  the  Tarcoles  drainage  from  the  Rio  C'an- 
delaria  and  the  Rio  Grande  de  Piri'is.  in  the  lower  levels  of  which  latter  R. 
olivaccum  occurs,  ^^'hile  humilc  ranges  into  the  upper  tributaries  of  the 
Rio  Grande  de  Tarcoles,  such  as  the  Rio  Maria  Aguilar,  it  does  not  cross 
the  Continental  Divide,  and  the  genus  is  not  known  from  the  Atlantic  slope 
of  Costa  Rica. 

Biological  notes. — Past  literature  furnishes  nothing  as  to  the  habits  of 
this  species.  The  notes  I  made  at  the  time  portions  of  the  series  here 
recorded  were  taken  are  all  the  available  information.  These  show  that  on 
the  Rio  Maria  Aguilar  it  was  swept  from  foliage  of  low  trees  along  the  river, 
at  Aserri  it  was  beaten  from  vine  tangles  on  a  cut  bank  along  a  road  in 
coffee  areas,  while  at  Oricuajo  it  was  found  either  on  the  leaves  or  sitting 
along  tlie  stems  of  heliconias  growing  on  the  edge  of  a  forest  clump  in  a 
l)rc(li)minately  savanna-like  country.''  None  of  the  localities  from  which 
humilc  is  known  is  one  of  dense,  contintious  forest  and  the  s]iecics  is  prob- 
ably not  present  in  conditions  of  this  type.  It  is  definitely  a  vine  or 
lieliconia-inliabiting  si)ecics.  a  type  of  environment  which  in  its  territory 
borders  scattered  forest  patches,  tliickets,  and  screen-like  riverine  tangles. 

Apparently  the  species  becomes  adult  in  early  September,  as  all  taken 
before  that  date  are  immature,  and  the  series  from  Chara  (San  Lucas 
Island),  which  also  includes  several  immature  specimens,  was  taken 
November  23rd.  The  type  was  taken  in  December,  thus  giving  us  a  range 
for  the  adult  condition  from  September  2  (Oricuajo)  to  December  (Tarbaca) . 
The  immature  individuals  taken  September  2  (Oricuajo)  represent  the  two 
instars  preceding  maturity,  while  those  taken  November  23  (Chara) 
apparently  represent  only  that  immediately  preceding  the  imagal  condition. 
Those  taken  in  August  represent,  in  both  cases,  distinctly  less  advanced 
instars. 

Specimens  examined:   21 ;  8  c5  .  6  9  ,  2  immature  S  .  5  immature  9  . 
Aserri,  Costa  Rica,  elev.  4400  feet;  August  5,  1927;  (Rehn) ;  1  immat.  $  . 

Oriruajo  i.?  a  small  hamlot  of  a  few  hnusos  on  tho  Pacific  Railroad  at  tho  crossing 
of  the  Rio  Jesus  Maria,  about  five  kilometers  in  an  air-line  from  the  river  mouth  at 
Tivives.  and  about  twenty-odd  kilometers  by  rail  east  of  Puntarenas.  The  Rio  Madbuca 
joins  the  Rio  Josus  Maria  at  Oricuajo. 

"See  Rehn,  Year  Book  Acad.  Nat.  Sci.  Phila.,  1927,  pp.  34-35,  (1927). 


1938] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


59 


Rio  oMaria  Aguilar,  near  San  Jose,  Costa  llica,  elev.  3G20  feet;  August 
30, 1923;  (Tristan  and  Rehn) ;  1  immat.  $  . 

Tarbaca,  Costa  Rica;  December,  1902;  (C.  F.  Underwood) ;  1 9  (type). 

Chara  (San  Lucas  Island),  Gulf  of  Nicoya,  Costa  Rica;  November  23, 
1915;  (A.  Alfaro) ;  7  ^  ,  5  S  ,  1  immat.  $  ,  2  immat.  9 . 

Oricuajo,  Costa  Rica,  elev.  225-250  feet;  September  2,  1927;  (Tristan 
and  Rehn) ;  1  ^  ,  2  immat.  9 . 

Rhicnoderma  basale  Pn  uner. 

1907.   Ariilia  ■»U  (juv(  phala  Bniner.  Biol.  Cent  .-AnuT.  Urth.,  II,  pi.  3,  figs.  21,  21a-d. 

(Not  of  Brunncr  and  Stal.)    LXanic  on  plate  only.] 
1907.   Rhicnoderma  basalis  Brunei',  Idem,  p.  248.    L$;  [Tehuantepec,]  Mexico.] 
1907.   Rhicnoderma  pngnax  Bnmcr,  Idem,  pp.  248,  249.  L  $  ;  Vera  Cruz,  Mexico.] 

On  one  of  tlie  plates  acconii)aiiying  Bruner's  text  on  the  Acrididae  of 
the  "  Biologia  "  he  has  given  five  figures  of  the  male  of  the  present  form  on 
which  he,  probably  at  a  subsequent  writing,  based  the  name  Rhicnoderma 
pugnax.  This  specimen  is  now  before  me.  Unfortunately  Bruner  used  for 
this  insect,  in  the  explanation  at  the  bottom  of  the  plate,  the  name  Aristia 
megacephala,  presumably  intending  Brunner's  Pezotettix  megacephala,  de- 
scribed in  1861  and  referred  to  Aristia  by  Stal  in  1878.  An  explanatory 
note  on  page  342  of  Bruner's  study  gives  the  correlation  of  the  name  used 
on  the  plate  with  Rhicnoderma  pugnax.  It  was  customary  tn  prepare  the 
plates  of  the  "  Biologia  "  some  time  in  advance  of  the  -  completion  of  the 
text,  and  name  discrepancies  are  often  encountered,  occasionally  raising 
questions  as  to  the  probable  priority  of  the  names  given  on  the  plates  over 
those  in  the  text.  Unfortunately  the  usual  destruction  of  the  jiarts  covers 
by  librarian?;,  when  the  respective  folios  were  assembled  by  subjects  from 
the  varied  comi)onent>  making  up  each  part,  removed  the  one  means  of 
determining  whether  priority  existed.  The  folios  of  text  are  each  dated, 
but  the  i)lates  are  not,  and  the  sole  clue  as  to  their  dates  of  issue  was  on  the 
first  page  of  the  folded  paper  cover  which  enclosed  each  distribution  of 
assorted  text  and  plates. 

Type  material. — ^The  unique  type  of  Rhicnoderma  basalis  Bruner,  in 
the  Museum  of  Comparative  Zoology,  lacks  one  antenna  and  the  distal 
half  of  the  other,  as  well  as  the  left  caudal  limb.  As  Bruner  remarked  it  is 
labelled  "  Palmer's  assorting  No.  1156  but  unfortunately  he  failed  to 
note  what  the  Museum  records  show,  i.e.,  that  Palmer's  No.  1155  specifically 
referred  to  material  taken  at  Tehuantepec,  JVIexico,  by  Sumichrast.  Instead 
he  sweepingly  states,  "  Other  numbers  of  his  assorting,  ranging  from  1148  to 
1166,  refer  to  Yucatan,  Tehuantepec,  and  neighboring  localities." 

The  unique  type  of  R.  pugnax  Bruner  is  contained  in  the  Hebard  Collec- 
tion, being  type  no.  306.  It  was  taken  by  the  Rev.  T.  Heyde  in  January, 
1892,  and  is  labelled    Vera  Cruz,  Mexico."    Whether  it  was  taken  actually 
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at  the  city  of  Vera  Cruz  or  this  relates  to  the  state  of  the  same  name  I  am 
unable  to  say. 

The  types  on  which  the  names  basalis  and  pugnax  were  based  have 
been  physically  compared  on  a  recent  visit  to  Cambridge,  and  it  is  clearly 
evident  they  represent  sexes  of  the  same  species,  the  supposed  differences, 
which  were  greatly  overstressed,  being  merely  either  sexual  or  individual 
variations  in  surface  sculpture.  With  a  fair  series  of  R.  humilc  from  a 
single  locality  available  to  judge  the  decree  of  fluctuations  found  within  a 
species  of  the  genus,  it  is  evident  that  the  two  supposedly  distinct  Mexican 
species  arc  synonymous. 

The  type  of  basalc  has  clearly  Ix-en  dried  after  akH)]iolic  or  other  wet 
preparation,  the  eyes  showing  this  by  their  rather  shrivelled  condition.  The 
infuscation  of  the  "  sutures  of  all  the  abdominal  segments",  mentioned  by 
Bruner,  is  really  little  evident  and  no  more  than  we  find  in  B.  humile.  It 
is,  in  fact,  less  evident  than  in  the  type  of  pugnax. 

Comparison. — ^The  species  hasale  is  a  northern  representative  of  the 
humile  stock,  and  may,  when  material  from  intermediate  areas  has  been 
secured  and  examined,  prove  to  be  merely  a  geographic  race,  intergrading 
southward  into  humile.  If  such  should  prove  to  be  the  case  the  name  humile, 
being  the  older,  would  be  used  for  the  species  and  basaie  coupled  with  it 
in  a  subsjiecifie  sense. 

In  the  key  to  the  species  of  the  genus,  I  have  given  what  appear  to  me 
to  be  the  only  features  of  value  to  separate  hasale  from  hufnilc.  Others 
have  been  noted  which  I  feel  may  not  be  as  constant,  although  with  but  two 
adults  of  bnsal(  availa])le  no  final  (H)nchisions  can  be  drawn. 

A\'hen  the  sexes  of  h(is(il(  are  compared  nnich  the  same  differences  are 
found  as  is  noticed  in  E.  hui>iil( .  The  female  is,  as  a  whole,  more  robust, 
the  surface  relatively  less  glabrous  and  more  deeply  impresso-punctate, 
while  the  fastigium  and  frontal  costa  are  broader. 

Measurements. — ^The  male  (i.e.  type  of  pugnax)  has  the  total  body 
length,  32  mm.;  length  of  pronotum,  4.6;  greatest  width  of  pronotum,  6; 
length  of  caudal  femur,  15.2.  The  female  (type)  has  the  abdomen  distorted, 
and  measured  around  the  curvature  we  have  a  length  of  51  mm. ;  length 
of  pronotum,  7;  greatest  width  of  pronotum,  8.6;  length  of  caudal  femur,  21. 

Color  notes. — The  following  color  description  was  made  from  the  female 
tyjie.  General  color  dull  olivaceous-green  on  head  and  thoracic  nota,  the 
head  somewhat  paler,  on  the  gcnae  approaching  dull  ochraceous-buff,  the 
cephalic  margin  of  the  lateral  lobes  bordered  with  same.  Proximal  ab- 
dominal segment  dull  ochraceous-buff;  remainder  of  abdomen  (probably 

'  s  Bruner  gave  47  mm.  as  the  length,  which  was  evidently  a  straight  line  measure- 
ment between  extreme  points,  distortion  disregarded.  The  normal  length  in  life  was, 
probably,  between  the  two  here  given. 
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discolored  by  preservation  and  subsequent  dessication)  olivaceous-brown, 
the  second  tergite  narrowly  bordered  proximad  and  the  metanotum  distad 
with  blackish  fuscous;  ovipositor  jaws  largely  fuscous,  dorsal  valves  with 
dorsal  surface,  except  for  fuscous  pencilled  markings,  light  buff,  proximo- 
lateral  areas  of  ventral  valves  dull  buff.  Cephalic  and  median  limbs 
olivaceous;  caudal  femora  rather  pale  olive-green,  principal  carinae  strongly, 
and  paginal  pattern  weakly,  pencilled  with  prout's  brown  to  sayal  brown, 
ventral  surface  quite  pale  olivaceous;  genicular  arches,  most  of  lobes  and 
much  of  dorsal  surface  of  genicular  extremity  blackish  fuscous;  caudal 
tibiae  solidly  blackish  fuscous,  except  that  the  external  section  of  the 
extensor  surface  is  lined  with  pale  olivaceous,  darkenino:  proximad;  caudal 
tarsi  i)alc  olivaceous,  infuscate  distad  and  on  ventral  surface.  Sterna  pale 
olivaceous  ,o;rccn.    l^yes  brownish  I discolorofl?) . 

The  male  agrees  with  the  above  color  description  of  the  female  except 
that  the  head  is  somewhat  more  ochraceous-buff  as  a  whole,  with  traces  of 
postocular  fuscous  bars,  while  the  clearly  discolored  abdomen  shows  less 
color  contrast  than  in  the  type.  The  caudal  femora  lack  any  pencilled 
paginal  pattern  and  the  blackish  fuscous  of  the  genicular  area  is  almost 
wholly  on  the  genicular  arches.  The  caudal  tibiae  are  dull  purplish  in- 
ternally, dragon's-blood  red  externally,  the  tarsi  jasper  red. 

Distribution — ^This  species  is  known  from  but  three  localities  in  southern 
Mexico,  viz,  Tehuantepec,  Vera  Cruz,  and  Acapulco  in  Guerrero,  and  one  in 
Yucatan  (i.e.  Chichen  Itza).  Whether  Tehuantepec  refers  specifically  to 
the  settlement  of  that  name,  or  to  the  Isthmus  on  the  southern  border  of 
which  the  town  is  situated,  is  not  known,  neither  can  we  say  whether  the 
state  of  Vera  Cruz  or  the  city  of  that  name  was  intended.  In  the  case  of 
Acapulco  we  have  a  recently  collected,  althouuh  unfortunately  immature, 
individual,  and  the  same  is  true  of  that  fi'om  ('Inchon  Itza,  Yucatan.  Very 
l)rol)ably  the  tienus  I'anjies  northwestward  to  at  least  the  hot  valley  of  the 
Rio  Balsas  northwest  of  Acapulco.  A\'liat  may  be  the  extent  of  its  range  in 
eastern  ]\lcxico  is  conjectural.  It  most  certainly  docs  not  occur  on  the 
southern  end  of  the  Alexican  Plateau  and  any  northward  extensions  would 
be  to  the  east  or  west  of  that  great  physiographic  barrier.  The  only  exact 
altitudinal  information  we  have  as  to  the  si:)ecies'  occurrence  is  of  its 
presence  at  sea-level  at  Acapulco,  and  but  sli^tly  above  this  at  Chichen 
Itza. 

Biological  notes. — ^The  only  capture  dates  we  possess  for  this  species  are 

that  the  male  (type  of  pugnax)  was  taken  in  January;  the  Acapulco  in- 
dividual, which  is  i)rol)ably  in  the  second  instar  preceding  maturity,  was 
captured  August  11.  and  that  from  Chichen  Itza,  which  can  hardly  l)o  more 
mature  than  the  thiid  instar  preceding  maturity,  was  taken  June  8.  From 
this  meager  information  one  may  assume  that  its  seasonal  appearance  is 
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much  the  same  as  that  of  B.  humile,  i.e.  nut  becoming  adult  until  Autumn 
or  early  winter. 

Specimens  examined:  4;  1  ^  ,  1  $  ,  1  immature  $ ,  1  immature  9 . 
Vera  Cruz,  Mexico;  January,  1892;  (Heyde) ;  1  $  (type  of  JR.  jmgnax) ; 
[HebardCln.]. 

Tehuantepec,  Mexico;  (Sumichrast) ;  1 9  (type  of  R.  basalis) ;  [M.C.Z.]. 
Acapulco,  Guerrero,  Mexico;  August  11,  1935;  (H.  Radclyffe  Roberts) ; 
1  immature  9 . 

Xtolok  Cenote,  Chichen  Itza,  Yucatan;  June  8,  1932;  (E.  P.  Greaser) ; 
1  immature  $  ;  [Mus.  Univ.  Michigan]. 

Suhficmis  LKMPIRA.i^  new  subgenus 

(lenotype. — Uhicnodcnna  iLcwpira)  arrhi))}{nn(s,  new  specie?. 

This  subgenus  is  erected  to  include  two  Honduranian  species  which,  while 
apparently  con<ieneric  with  R.  olivaccum,  the  p;enotypc  of  RhicnoiU  nna, 
a.uree  in  ])ossessin<2:  certain  features  in  conunon  not  characteristic  of  the 
restricted  typical  subgenus.  These  have  been  sununarized  in  the  preceding 
key  to  the  subgenera  and  species  and  are  here  stated  in  greater  detail. 

Subricncric  features. — Pronotum  with  median  carina  represented  })y 
separated,  linearly  disposed  cristulate  nodes;  cephalic  margin  of  pronotum 
mesad  definitely  concavo-emarginate,  lateral  delimiting  angles  definite, 
obtuse,  their  surface  sub-strumose  and  elevated.  Dorsal  surface  of  abdomen 
with  numerous  symmetrically  but  irr(>gnlarly  disi)()scd  sinuate  sublongi- 
tudinal  rugulae;  ultimate  sternite  (subgenital  plate)  of  male  markedly  and 
acuminately  rostrate  produced. 

])istrib}<tie)n — Northern  and  south-central  Honduras. 

RcuKirlxK. — It  is  unfortunate  that  more  fully  adult  material  of  the  species 
here  referred  to  the  subgenus  L(  ))ipir(i  is  not  availalile.  I  am  fully  con- 
vinced of  the  cohesive  cliaracler  and  taxonomic  worth  of  the  group  as  one 
meriting  a  name,  but  naturally  could  wish  for  a  broader  opportunity  to 
weigh  the  features  considered  diagnostic  of  the  subgenus.  To  fail  to  separate 
these  species  from  restricted  Bhicnoderma  would  do  violence  to  conclusions 
drawn  from  the  study  of  the  group  as  a  whole,  and  it  is  hoped  further 
material  may  soon  be  available. 

The  two  species  here  placed  in  the  subgenus  Lempira  show  in  a  number  of 
features  a  tendency  away  from  restricted  Bhicnoderma  toward  the  genus 
Cristobalina,  described  on  a  subsequent  page. 

10  Lempira  was  the  chief  of  the  Chontal  Indians,  who  offered  determined  resistance 
to  the  Spanish  conquistadors. 
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Rhicnoderma  (Lempira)  archinumus  20  new  species.  Text-fig.  12;  plate  4,  fig.  22; 
pi.  5,  figs.  23-25  and  29. 

In  the  key  to  the  species  I  have  given  the  essential  features  to  separate 
this  from  the  closely  related  B.  (L.)  arcanum.  While  this  insect  has  the 
median  carina  of  the  pronotum  less  elevated  and  not  appreciably  sub- 
dentate,  the  general  surface  is  more  densely  cribroso-piinctate  and  more 
generally  rugulose  than  in  the  other  species,  while  the  black  tipped  points 
on  the  pronotum,  and  particularly  on  its  caudal  margin,  arc  not  only  larccr 
but  more  definitely  elevated  and  subcicatriforni.  Tho  head  is  faintly 
broader  than  in  arcanum,  but  the  difference  is  not  readily  expressed  as 
a  diagnostic  feature.  The  ventral  surface  of  the  caudal  femora  is  dark 
l)urplc  in  the  type  and  allotype  of  this  si)ecics,  wliile  in  the  tyi)e  and 
l)aratyiie  of  arcauKm  this  area  is  uniformly  pale.  However.  I  have  not 
used  certain  of  these  features  as  diairnostic.  jn-eferring  to  await  the  acquisi- 
tion of  more  extensive  and  fully  mature  material  of  arcanum. 

Type. —  9  ;  Subirana,  Province  of  Yoro,  Honduras.  August  11. 
(Stadelmann.)    [Museum  of  Comparative  Zoology.] 

Size  relatively  small;  form  moderately  robust,  blunt  fusiform,  apterous; 
surface  cribroso-punctate  to  rugulose,  the  dorsum  of  the  abdomen 
particularly  with  I'euular  sinuate  sublongitudinal  rugulae. 

Head  short  and  broad,  greatest  breadth  across  eyes  hardly  inferior  to 
the  depth  of  head:  occiput  low,  I'ounded,  little  elevated  dorsad  of  eyes,  in 
the  interocular  section,  which  is  slightly  broader  than  the  transverse 
dimension  of  the  eye  as  seen  from  dorsum,  with  seven  distinct  but  rounded, 
nodose  tul)ercles,  of  which  one  is  median,  flanked  by  two  pairs,  one  of 
them,  which  is  the  larger,  close  to  tlie  eye  margin,  the  other  cejihalo- 
mesad  of  the  juxta-ocular  one,  another,  and  the  most  cons})icuous  i)air,  is 
placed  immediately  ceplialad  of  the  secondary  pair  at  the  point  of  least 
width  of  the  interocular  space:  fastigium  regularly  and  steeply  declivent 
from  the  interocular  space,  in  shape  transverse,  its  very  definite,  juxta- 
ocellar  cejihalo-lateral  angulatc  angles  moderately  elevated,  the  surface 
of  the  fastigium  shallowly  concave,  with  a  subobsolete  mcdio-longitudinal 
cannula,  the  surface  not  separated  from  and  continuous  with  that  of  the 
dorsal  section  of  the  frontal  costa;  dorsal  portion  of  frontal  costa  quadrate 
in  outline,  markedly  cut  off  from  the  more  ventral  portions  of  the  costa  by 
the  straight  transverse  carina,  lateral  margins  of  the  costa  here  straight 
and  subcarinaie,  .-urface  of  this  portion  continuously  subexcavate  with 
fastigial  surface;  portion  of  frontal  costa  ventrad  of  transverse  carina  of 
the  same  general  shape  found  in  forms  of  true  Rhicnoderma,  i.e.,  the  lateral 
margins  sharply  in-bowed  briefly  ventrad  of  the  transverse  carina,  then 
evenly  diverging  ventrad  to  the  clypeal  suture,  the  margins  continuously 
indicated  and  the  costa  decidedly  excavate  within  them:  lateral  (sup- 
plementary) facial  carinae  marked,  continuous,  straight  and  subparallel: 
face  surface  not  at  all  impresso-punctate.  Antennae  incomplete  in  type. 


^0  From  apxl/ii/iior,  i.e.  chief  of  luiinic  actors,  in  allusion  to  the  mask-like  head  and 
unusual  pronotal  proportions  of  most  of  the  Euthymiae. 
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Eyes  moderately  prominent,  in  lateral  view  with  outline  ovate,  vertical 
axis  inclined  slightly  ventro-caudad. 

Pronotiim  shoi't  and  broad,  its  greatest  width  across  lateral  lobes 
distinctly  greater  than  median  length,  hardly  sellate  as  dorsal  surface  is 
not  at  all  concave:  cephalic  margin  of  disk  mesad  with  a  very  distinct 
obtuse-angulate  emargination,  which  is  flanked  laterad  by  low  nodose, 
equally  obtuse  marginal  productions,  around  each  of  which  are  grouped 
five  or  so  low  nodidose  rounded  tubercles;  caudal  margin  sinuato-truncate, 
supplied  with  regularly  spaced  nodules,  larger  on  discal  section,  but  con- 
tinuous over  the  margin  on  the  lateral  lobes  and  weakly  indicated  on  the 
ventral  margin  of  the  lobes  and  even  ventrad  on  the  cephalic  margin  of  the 
same:  median  carina  represented  by  two  groups  of  three  nodes,  these  not 
high  but  C|uite  distinct,  the  largest  node  situated  briefly  caudad  of  the 
cephalic  margin  and  severing  the  more  cephalic  of  the  transverse  sulci,  the 
more  caudal  group  consists  of  two  nodes,  one  between  the  second  and 
thirfl  transverse  sulci,  the  other,  which  is  more  strumose  and  less  nodose, 
placed  between  the  latter  and  the  caudal  margin:  three  transverse  sulci 
clearly  evident,  the  first  broken  mesad,  the  others  complete,  the  n:ietazona 
on  the  disk  comprising  not  more  than  one-fourth  the  pronotal  length: 
lateral  lobes  slightly  deeper  than  long,  cephalic  and  caudal  margins  roughly 
subparallel.  ventral  margin  sinuate,  transverse  sulci  there  well  incised, 
particularly  the  median;  surface  of  metazona  more  thickly  and  cribrosely 
ruguioso-punctate  than  elsewhere  where  the  sculpture  is  similar,  but 
coarser  and  less  fundamentally  impresso-punctate.  Pronotal  epistemum 
not  projecting  cci)halad  of  cephalic  margin  of  pronotum,  its  cephalic  mar- 
gin subtruncatc,  with  three  lobulations. 

Mcsonotum  with  caudal  margin  subtruncatc;  metanotum  witli  same 
margin  moderately  arcuate  with  a  small  but  sharply-cut  median  concave 
emargination. 

Abdomen  with  the  sculpture  of  tergites  consisting  of  sublongitudinally 
disposed  but  sinuous,  balanced  substrumosc  rugulae:  antepenultimate  tergite 
very  narrowly  exposed,  laterad  almost  completely  covered  by  the  preceding 
one,  which  has  its  extreme  ventral  sections  sharply  bent  at  a  right  angle 
toward  median  axis  of  body,  forming  a  marked  though  narrow  ventral 
plane  !i)  (>acli  side  of  tlic  tergite:  ]ienultimate  tergite  with  tlic  median  third 
of  its  dorsal  widtli  cut  away  so  that  the  base  of  the  ultimate  tergite  is 
there  subcontiguous  with  the  margin  of  the  antepenultimate,  the  exposed 
lateral  section  of  the  margin  of  the  penultimate  obliquely  truncate  to  the 
cereal  bases,  subvertical  and  straight  to  their  ventral  sections  which  curve 
under  and  embrace  the  bases  of  the  infra-cereal  plates:  ultimate  tergite 
(supra-anal  plate)  broad  linguiform,  subdeplanate.  reaching  nearly  to  the 
apices  of  the  dorsal  ovipositor  jaws,  its  greatest  length  equal  to  one  and 
one-third  times  the  proximal  width  of  the  tergite,  proximal  two-fifths  of  its 
length  overlying  the  remainder  of  the  tergite,*^  from  which  it  is  finely  but 

have  considered  these  to  be  parts  of  the  same  tergite.  This  divided  condition 

is  to  he  seen  in  many  species  of  tlie  C.yrtaoantharridinae.  sometimes  as  sharph^  cut  as  in 
the  present  species  and  atrain  as  clearly  merely  minor  sculptural  features  of  a  single 
tergite.  I  have  endeavored  1o  consistent  in  describing  the  so-called  supra-anal  plate 
(or  epiproct)  as  a  single  tergite,  although,  as  in  the  present  case,  it  to  all  appearances 
is  divided  in  two. 
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very  definitely  separated  by  a  transverse  truneate  ledu:e-likc  border,  the 
lateral  margins  of  the  more  i)i'oximal  section  obli(iuely  straight  converging, 
its  surface  with  median  third  subdeplanate,  tlie  lateral  thirds  weakly  de- 
clivent  laterad;  distal  portion  of  tergite  semi-elliptical  in  outline,  faintly 
narrowing  toward  apex,  surface  deplanate  except  for  a  shallow  medio- 
longitudinal  concavity  in  distal  half:  eerci  equal  in  length  to  proximal  por- 
tion of  ultimate  tergite,  styliform  regularly  tapering.  Ovipositor  valves 
moderately  stout,  not  markedly  attenuate  distad,  apices  in  profile  blunt 
acute,  seen  from  dorsum  the  dorsal  valves  are  apically  narrowly  rounded, 
while  the  dorsal  surfaces  of  the  same  are  concave  away  from  the  sub- 
lamellate  dorso-latcral  borders;  ventral  valves  with  their  ventral  surfaces 
markedly  excavate,  the  lateral  borders  sublamellate.  Ultimate  sternite 
(subgenital  plate)  with  distal  margin  acutely  spicate  mesad,  the  con- 
verging lateral  portions  of  this  margin  weakly  sigmoid. 

Prosternal  process  low,  in  outline  as  seen  from  venter  transverse 
rcctangulate.  its  cei)hali('  face  subvertical,  the  bordering  rim  with  two  low, 
transversely  disposed,  lateral  welt-like  tuberculations,  surface  of  process 
caudad  of  these  oblique  arcuate  declivent  to  caudal  margin.  Interspace 
between  mesostemal  lobes  strongly  transverse,  its  width  almost  twice  its 
length,  internal  margins  of  mesosternal  lobes  arcuate,  passing  evenly  into 
the  obliquely  subtruncate  caudal  margin  of  the  lobes.  jNIctasternal  lobes 
briefly  subcontiguous,  the  internal  margins  of  the  lobes  acutely  rounded. 

Limbs  of  the  t3rpe  usual  in  the  genus,  cephalic  femora  and  tibiae  sub- 
deplanate,  the  median  femora  and  tibiae  distinctly  compressed,  marginal 
brushes  of  hairs  moderately  developed.  Caudal  femora  with  their  apices 
falling  short  of  the  tip  of  the  abdomen  by  a  distance  subequal  to  the 
pronotal  length,  appreciably  compressed,  their  depth  equal  to  one-fourth 
of  their  length;  dorsal  margin  weakly  and  si)arscly  serrulate,  ventral 
margin  entire,  pattern  of  jiagina  regular;  genicular  lobes  with  apex  rect- 
angulate,  ventral  margin  of  lobes  with  distal  two-thirds  oblique  sub- 
concave:  caudal  tibiae  but  slightly  shorter  than  femora,  extensor  surface 
narrow,  not  at  all  declivent,  distad  subconcave  longitudinally,  external 
margin  with  eight  spines,  one  apical,  internal  margin  with  thirteen  to 
fourteen  spines:  caudal  tarsi  in  length  equal  to  slightly  more  than  half  that 
of  caudal  tibiae,  slender,  median  article  faintly  shorter  than  proximal  and 
distal  ones. 

Allotype. —  c5  ;  same  data  as  type.    [Museum  of  Comparative  Zoology.] 
*  Differing  from  the  description  of  the  type  (female)  in  the  following 
noteworthy  features. 

Size  somewhat  smaller;  form  as  in  female;  surface  similarly  but  less 
densely  rugulose  and  tuberculations  less  emphasized  than  in  female,  ab- 
dominal rugulae  having  fewer  elements  evident  and  these  in  general  more 

straight  oblique. 

Head  as  in  female  but  less  strongly  transverse:  intcrocular  si)ace  some- 
what narrower,  no  wider  than  the  distance  between  the  axes  of  the  proximal 
antennal  articles,  occipital  tubercles  situated  and  developed  as  in  female 
but  less  clearly  defined;  fastigium,  frontal  costa  and  lateral  (supplementary) 
facial  carinae  as  in  female.  Antennae  incomplete.  Eyes  somewhat  more 
prominent  than  in  female. 
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Pronotum  a-  in  female  with  the  following  noteworthy  exceptions: 
tiibereles  associated  with  the  ])aire(l  productions  of  the  cephalic  margin 
subobsolete  except  for  that  immediately  laterad  of  the  tubercles:  median 
carina  also  represented  by  three  nodes,  lower  than  in  the  female  sex,  two 
of  these,  however,  between  the  first  and  second  transverse  sulci,  instead  of 
one  being  caudad  of  the  third,  the  cephalic  tubercle  of  the  series  not 
definitely  bisecting  the  first  transverse  sulcus;  metazona  in  length  hardly 
more  than  one-fifth  of  the  total  pronotal  length;  lateral  lobes  as  in  female. 

Abdomen  with  the  sculpture  of  dorsum  less  involved,  the  elements 
fewer  but  somewhat  clearer,  often  straight  oblique,  convergent  caudad; 
general  form  of  antepenultimate  and  penultimate  tcrgites  as  in  female, 
ventral  sections  of  tergite  preceding  former  less  sharply  bent  toward  median 
ax'S  of  body:  ultimate  tergite  (supra-anal  plate)  of  the  same  character 
and  sculpture  as  in  female  (type)  but  its  whole  outline  is  sagittate,  the 
margins  converging  evenly  to  the  acute  apex:  cerci  as  in  female:  ultimate 
stcrnite  fsubgcnital  plate)  distinctly  rostrate,  acuminate,  surpassing  the 
apex  of  the  ultimate  tergite  by  a  distance  equal  to  two-thirds  the  length  of 
the  latter,  moderately  compressed,  apex  acute,  dorsal  margins  subsigmoid 
as  seen  in  profile,  venter  cahnulate  medio-longitudinally. 

Prosternal  process  and  interspace  of  mesostemal  lobes  as  in  female, 
metasternal  lobes  contiguous  caudad. 

Caudal  femora  with  their  apices  reaching  to  apex  of  ultimate  tergite 
(supra-anal  plate),  their  depth  contained  slightly  over  four  and  one-half 
times  in  their  length:  caudal  tibiae  with  eight  external  (one  apical)  and 
thirteen  internal  spines. 

Coloration. — General  tone  of  female  cimiamon  brown,  slightly  jialing 
on  ventral  section  of  lateral  lobes  of  the  pronotum  to  ochraceous-tawny, 
external  surfaces  of  caudal  femora  dull  ochraceous-salmon,  the  paginal 
surface  with  an  olive-buff  wash;  many  tul)ercles  on  face,  gcnae,  mandibles, 
the  regular,  larger  pronotal  tubercles,  similar  spaced  cauchd  series  on  the 
mesonotum  and  metanotum,  more  closely  placed  and  in  some  cases  almost 
confluent  caudal  marginal  punctae  or  punctulae  on  the  abdominal  tergites 
and  numerous  punctae  or  maculae  scattered  over  all  the  limbs,  fuscous- 
black  or  blue-black,  the  venter  less  punctate.  Internal  face  of  caudal 
femora  black,  the  dorso-internal  face  of  the  external  color  with  three  trans- 
verse fasciae  of  madder  brown,  ventral  surface  of  caudal  femora  black 
with  a  dull  longitudinal  barring  of  violet  carmine  along  the  ventro-intemal 
carina;  caudal  tibiae  with  external  face  colored  as  on  femora,  internal 
and  flexor  faces  violet  carmine,  all  sjiines  black  tijiped;  caudal  tarsi  colored 
like  external  surface  of  caudal  tibiae.  Anteimae  mars  brown,  mottled  with 
fuscous.    Eyes  mingled  prout's  brown  and  fuscous. 

Male  in  general  snuff  brown  with  a  tawny-olive  tinge,  the  occiput 
approaching  light  brownish  olive,  the  genae  nearer  clay  color,  while  pale 
bars  of  a?iti!nony  yellow  obliquely  cross  the  lateral  lobes  of  the  pronotum, 
the  ventral  border  of  these  extending  from  the  ventro-ce])halic  angle  of 
the  lobes  to  the  caudal  margin  adjacent  to  the  lateral  border  of  the  mesono- 
tum, the  bars  relieved  ventrad  by  a  subobsolete  pencilling  of  fuscous 
and  dorsad  by  a  median  l)lotch  of  the  same:  caudal  femora  honey  yellow, 
the  details  of  all  the  limbs  as  in  the  female,  the  general  punctate  ]")attern 
otherwise  essentially  as  in  the  female  except  that  the  caudal  margin  of  the 
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pronotum  lacks  punctae  in  tlie  pale  areas  and  the  alxlomen  has  less 
emphasis  to  tlic  marginal  beading  of  the  tergito>;  oaudo-latcral  border  of 
mesonotum,  touches  laterad  on  the  metanotum  and  a  longitudinal  siiblincate 
infuscation  along  the  ventro-lateral  borders  of  the  abdominal  tergites, 
blackish  fuscous,  the  abdominal  bordering  broadest  proximad,  distad  be- 
coming little  more  than  a  pencilling;  ventral  surface  cinnamon  to  tawny- 
olive,  distad  with  abdominal  sternites  brightened  laterad  to  rufous.  Eyes 
mottled  as  in  female,  in  part  as  pale  as  ocliraceous-tawny. 


In  addition  to  the  type  and  allotype,  I  have  before  nu>  three  quite  im- 
mature individuals,  taken  by  me  at  T-aneetilla,  near  Tela,  Department  of 
Atlantida,  Honduras,  September  1,  4  and  9,  1930,  which  are  tentatively 
referred  to  this  species.  These  specimens  are  in  the  third  or  fourth  instar 
preceding  maturity,  and  it  is  difficult  to  say  with  absolute  certainty  whether 
they  represent  R.  (L.)  archimimus  or  (ircahuni ,  although  the  head  and 
pronotal  structure  seems  to  approach  that  of  the  former  more  closely.  All 
were  beaten  from  lieavy  rain-forest  foliage,  at  elevations  up  to  600  feet 
above  >ea-level.  two  from  undergrowth  and  one  from  vines  growing  on 
the  trunk  of  a  tall  tree. 

Rhicnoderma  (Lempira)  arcanum,--  new  species.    Plate  5,  figs.  26  and  27. 

Under  R.  (L.)  archimimus  will  be  foimd  a  discussion  of  the  features 
separating  the  present  species  from  the  first-mentioned  one.  I'nfortunately 
the  few  known  specimens  of  arcanum  are  not  fully  adult,  and  T  have  erected 
a  new  species  on  the  type,  which  is  in  the  instar  preceding  maturity,  solely 
because  the  differential  featiux's  are  characters  which  are  not  liable  to  be 
invalidated  in  the  final  instar,  and  the  median  carinal  emi)hasis,  at  least, 
is  sufficiently  ]ironoimced  to  indicate  a  definite  line  of  specific  cleavage. 

Type. —  9  (.luv.l;  Cantarranas,  Kio  ( 'holuteca.  Honduras.  Elevation, 
2200  feet.  August  19,  1930.  (Honduras  Expedition,  J.  A.  G.  Kehn;  beaten 
from  vine  foliage.)  [Academy  of  Natural  Sciences  of  Philadelphia,  Tj'pe 
no.  6570.] 

The  following  description  is  largely  comparative  with  the  preceding 
one  of  the  female  sex  (type)  of  J?.  (L.)  archimimus. 

Size  appreciably  smaller  (due  to  immaturity?) ;  form  much  as  in 

archimimus;  surface  less  sharply  impresso-punctatc  than  in  archimimus, 
rugulosity  as  a  whole  somewhat  more  evident,  abdomen  definitely  carinulate 

medio-longitudinally. 

23 1,  e.  hidden,  in  alluaon  to  its  preferred  habitat  in  vine  tangles. 


Measubemexts  (in  millimeters) 


S  .  allotype 
9,  type  ... 


Length  of 
body 


27.5 
31.3 


Length  of 
pronotum 

3.9 
4.5 


Length  of 
caudal  femtir 

14.2 
14.6 
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Head  faintly  deeper  in  proportion  than  in  archimimus,  greatest  width 
across  eyes  somewhat  less  than  head  depth,  eyes  in  cephalic  view  shghtly 
more  prominent:  interociilar  width  of  occiput  slightly  l)roadcr  than  in 
archimimus,  distinctly  greater  than  the  transverse  dimension  of  the  eye  as 
seen  from  dorsum,  with  seven  rounded  tubercles  as  in  archimimus  but  these 
less  sharply  cut,  lower,  the  more  cephalic  pair  more  transversely  disposed 
welts,  the  following  pair  (called  "  secondary "  in  archimimus)  much  less 
evident  than  in  the  other  species:  fastigium  as  in  archimimus  but  with  its 
juxta-ocellar  angles  less  sharply  developed  and  subobsoletc  median  carinula 
indicated,  as  well  as  a  similarly  subobsolete  transverse  obtuse-angulate 
carinula  separating  the  fastigium  from  the  frontal  costa,''  which  latter  is 
as  in  archimimus  but  margins  less  sharply  marked;  lateral  (supplementary) 
facial  carinae  less  definite  than  in  nrchimimns.  Eyes  in  lateral  view  with 
outline  more  broadly  ovate  than  in  archimimus.    Antennae  incomplete. 

Pronotum  virtually  lacking  the  group  of  nodes  about  the  paired  angles 
of  the  cephalic  margin  of  the  disk  seen  in  archimimus,  and  with  the  spaced 
marginal  nodes  seen  in  that  species  replaced  by  much  more  minute  nodules 
of  less  uniform  distribution:  median  carina  represented  by  three  nodes, 
two  of  which,  the  more  cephalic  and  more  caudad,  placed  in  the  same 
positions  as  their  analogs  in  archimimus,  are  higher,  sharper  and  more 
evident  than  in  archimimus,  while  the  other  is  placed  between  the  two  larger 
ones  and  is  relatively  low  and  rounded;  transverse  sulci  as  in  archimimus: 
lateral  lobes  slightly  sliorter  and  dee}ier  proportionately  than  in  the  other 
species,  ventral  margin  less  strongly  arcuate-emarginate  ceplialad. 

Abdomen  with  the  ultimate  tergite  (supra-anal  plate)  with  the  same 
pattern  and  sculpture  seen  in  archimimus  but  distal  section  with  its  lateral 
margins  more  acutely  arcuate-convergent  to  the  very  slightly  rounded 
acuminate  apex,  the  surface  of  the  same  area  not  concave  medio- 
longitudinally:  cerci  similar  to  but  proximad  more  robust  than  those  of 
archimimus.  Ovipositor  valves  in  profile  similar  to  but  in  ventral  aspect 
more  slender  than  those  of  archimimus,  ventral  surface  of  ventral  valves 
much  less  excavate.'-'*  Ultimate  sternite  (subgenital  jilate)  with  its  medio- 
distal  production  more  elongate  and  aciculate  than  in  archimimus. 

Prostemal  process  as  in  archimimus  but  bordering  rim  lacking  the  lateral 
tuberculations.  Interspaces  between  the  mesostemal  and  metastemal  lobes 
as  in  archimimus. 

Cephalic  and  median  limbs  similar  to  but  shorter  and  stouter  than  in 
archimimus.  Caudal  limbs  as  in  archimimus f'"  except  that  the  external 
margin  of  the  tibiae  have  from  eight  to  ten  spines,  the  internal  with  fourteen 
to  fifteen.  Hair  brushes  of  all  limbs  markedly  developed. 

Coloration. — General  tone  light  ochraceous-buff,  paling  on  head  toward 
grayish-white,  the  face,  frontal  costa  and  fastigium  lightly  washed  with 

This  transverse  curinula  niaj-  be  entirely  a  feature  of  immaturity.  I  have  not 
used  it  as  a  diagnostic  feature  of  the  species. 

feel  this  is  in  part  at  least  due  to  immaturity,  and  in.  consequence  it  has  not 
been  strc.s.?c(l  as  a  differential  frature.  If  fully  adult  material  shows  a  similar  surface 
contour  to  these  valves,  a  valuable  additional  specific  character  is  indicated. 

The  apices  of  the  caudal  femora  more  nearly  approach  the  abdominal  apex  than 

as  dcscTit)0(l  for  (irrhitnimus.  hut  this  is  probably  due  to  a  moderate  amount  of 
abdominal  retraction  in  the  type  of  arcanum. 
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ochraceuu:>-ta\vny,  the  face,  c-ertain  portions  of  the  pronotum,  the  caudal 
margms  of  the  mesonotum,  metanotum,  abdominal  tergites  and  limbs  in 
large  part  finely  flecked  with  iiiummy  brown  to  bhic-black.  The  pronotal 
markinfjs  consist  of  a  closely  placed  jiair  of  dots  on  each  of  the  larger  median 
carinal  tubercles,  some  scattered  small  surface  puncta  and  a  regular  s^eries 
of  quite  small  marginal  puncta  on  the  cephalic  and  caudal  margins. 
Mesonotal,  metanotal  and  abdominal  tergal  pimcta  chiefly  in  regular  series 
along  the  caudal  margins  of  the  same,  although  a  few  diseal  puncta  of 
equal  size  arc  indicated.  Linil)s  with  puncta  much  as  in  archimimus,  those 
of  external  face  of  caudal  femora  somewhat  larger  than  elsewhere,  external 
genicular  arch  finely  pencilled  in  bluish  gray,  ventral  surface  of  caudal 
femora  pale,  internal  face  with  base  pale,  a  large,  partly  divided  area 
of  mummy  brown  coinmencing  at  proximal  fourth  aivl  Teaching  to  the 
pregenicular  region,  iiitenial  genicidar  arch  and  base  of  internal  genicular 
lobe  almost  entirely  mummy  brown;  caudal  tibiae  of  general  color  ex- 
ternally, internal  face  apricot  orange,  paling  proximad,  spines  very  narrowly 
dark-tipped;  caudal  tarsi  colored  as  tibiae  but  internal  face  nearer 
ocliraceous-salmon  on  the  two  more  proximal  articles,  in  general  pale  distad. 
Ventral  surface  of  body  with  a  broad  median  mummy  brown  cloud  extend- 
ing from  the  mesosternum  to  near  the  apex  of  the  abdomen,  its  boundaries 
indefinite  and  nebulous.  Antennae  obscurely  and  incomplete  subannulate 
with  mummy  brown.  Eyes  buckthorn  brown  mottled  with  cinnamon- 
brown,  the  whole  with  a  cupreous  sheen. 

Length  of  body.  25.4  mm.;  length  of  pronotum,  4.1;  greatest  width  of 
pronotum,  5.9;  length  of  caudal  femur,  13. 

In  addition  to  the  type  1  have  before  me  an  inunature  female,  in  at 
least  one  instar  younger  than  the  type  and  bearing  the  same  data,  and  two 
distinctly  more  immature  individuals  taken  at  the  same  locality,  Inu  on 
August  8.  While  the  two  last-mentioned  specimens  are  of  little  value 
comparatively  on  account  of  being  somewhat  crushed  and  discolored,  the 
other  individual,  which  I  am  considering  a  paratype,  fully  agrees  with  the 
type,  differing  notably  from  the  latter  only  in  the  infuscation  of  the  in- 
ternal face  of  the  caudal  femora,  aside  from  that  of  the  distal  extremity, 
being  limited  to  a  single  rather  small  blotch  briefly  proximad  of  the  pale 
pregenicular  area. 

Biological  notes. — ^All  of  the  specimens  of  the  species  were  taken  by 
beating  mats  of  dead  vine  stems  or  the  foliage  of  hanging  vines  in  screens 
of  low  trees  bordering  a  road  through  potreros  or  meadows.  Cautarranas 

is  on  the  floor  of  the  valley  of  the  upper  Ivio  Choluteca.  which  carries  an 
intrusion  of  the  Pacific  costal  semi-arid  belt  many  miles  inland.  The 
whole  aspect  of  tlie  valley  there  suggests  the  conditions  seen  in  much  of 
the  Pacific  coastal  j^lain  of  the  Republic  of  VA  Salvador,  although  the  sur- 
rounding mountains  ai'c  clothed  with  vast  stretclies  of  pine  and  t()i)ped  with 
areas  of  subtropical  cloud  forest,  each  one  harboring  a  very  marked  and 
distinct  life  element. 
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CRISTOBALINA,2«  new  genus 
Genotype. — C.  sellata,  new  species. 

This  very  strange  genus,  which  combines  a  type  of  sellate  pronotum, 
rugoso-nodose  sculpture,  micro-lobif  orm  tegmina  and  abbreviate  metastemal 
lobes  found  in  no  otlior  known  member  of  the  Euthymiae,  is  apparently  a 
remarkably  modified  derivative  of  the  Rhimodcrma  phylum  of  the  group. 
These  unusual  features  are  developed  upon,  and  to  nn  extent  mask  a  gen- 
eral head  structure,  pronotal  proportions  and  limb  characters  which  show 
the  underlying  rclationsliip. 

Ginn-ic  features. — Siibaptcrous ;  form  stockily  rhicnodcrmoid ;  surface 
rugose,  hmbs  and  much  of  ventral  surface  heavily  pilose.  Head  short, 
broad,  face  subvertical,  fastigium  declivent,  passing  into  frontal  costa 
without  marked  differentiation,  paired  supra-antennal  acute  tubercles 
present  laterad  on  fastigium;  occiput  with  a  transverse!}^  disposed  series  of 
tliroe  nodose  tnborck^s;  frontal  costa  broadly  subquadratc  dorsad  of 
antennae,  with  a  transverse  carina  at  point  between  same,  markedly  nar- 
rowed ventrad  of  this,  whence  the  margins  regularly  diverge  to  the  clypeal 
suture,  sulcate  ventrad  of  transverse  carina;  supplementary  facial  carinae 
distinct.  Pronotum  short,  broad,  sellate;  median  carina  indicated  ccphalad 
and  caudad  as  linear  nodes,  obsolete  mesad  in  9  ,  niuch  less  marked  in  S  ; 
three  transverse  sulci  indicated  laterad,  but  one  (the  second)  continuously 
marked  across  dorsum;  cephalic  margin  shallowly  obtuse-angulate 
cmarginate  mesad,  caudal  margin  weakly  emarginate  mesad  in  9  ,  hardly 
so  in  S  ;  surface  of  pronotum  ou  (\ach  side  in  9  with  two  longitudinally 
disiiosed  linear  ,<rroups  of  irregular  short  rugae  and  clumps  of  tubercles 
weakly  indicated  in  6  .  Caudal  margin  of  mesonotum  sinuato-truncate;  of 
metanotum  bisarcuate.  Tegmina  minute,  lobiform,  hardly  surpassing 
mesonotal  margin  in  9  ;  in  ^  very  minut(\.  hardly  evident.  Wings  absent. 
No  external  auditory  tympana  indicated.  Prosternal  process  low,  trans- 
verse; mcsosternal  lobes  (  9  )  l)i'oadly  separated  by  a  strongly  transverse 
interspace;  metasternal  lobes  very  short,  widely  separated  by  a  moderately 
(  ^  )  to  strongly  (  9  )  transverse  but  very  abbreviate  interspace.  Ovipositor 
valves  of  female  short  and  stout,  internal  margins  of  ventral  face  of  ventral 
pair  laniell.ate;  ultimate  sternite  (subgenital  plate)  in  9  subquadratc  with 
mediodistal  process  elongate  acieuiate.  Limbs  rhicnodcrmoid,  surface  often 
carino-rugulose ;  cephalic  femora  not  at  all  compressed,  median  femora 
appreciably  compressed;  caudal  femora  subcompressed,  margins  weakly 
serrulate,  ventral  ones  entire,  genicular  lobes  acute;  caudal  tibiae  -iii)sinuate, 
llexor  surface  deplanate.  seven  to  eight  external  spines,  nine  to  ten  internal 
ones;  caudal  tarsi  with  proximal,  second  and  distal  articles  subcqual  in 
length. 

Cristobalina  sellata,^^  new  species.   Text-fig.  13;  plate  2,  figs.  7-10;  pl-  3.  figs. 
12-14. 

Type.— 9  ;  San  Cristobal,"*  State  of  Chiapas,  Mexico.  June  27,  1926. 
(Dr.  A.  Dampf.)    [Hebard  Collection,  Type  no.  1324.] 

-'^  From  the  type  locality  of  the  genotypic  species — San  Cristobal,  Chiapas,  Mexico. 
In  allusion  to  the  saddle-shaped  pronotum. 

The  altitude  of  San  Cristobal  is  in  the  neighborhood  of  6500  feet  (2000  meters). 
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Size  medium ;  form  rubujit,  stocky ;  surface  in  general  rugulose,  in  certain  " 
areas,  as  the  metazona  of  the  pronotum,  the  lower  portion  of  the  lateral 
lobes  of  the  same  and  more  sparinj2;ly  on  tlic  i)leura,  papilloso-tuberculate ; 
pilosity  of  areas  of  venter  and  limbs  marked. 

Head  with  its  evident  length,  as  seen  from  dorsum,  no  more  than  half 
its  caudal  width;  eyes  quite  prominent,  particularly  laterad,  less  so  dorsad 
and  not  rising  to  the  line  of  the  occipital  tubercles,  in  lateral  view  the  eyes 
are  broad  ovate  in  outline,  subequal  in  depth  to  infra-ocular  portion  of 
gcnao,  with  their  longer  axis  vertical:  occiput  low  convex,  with  three  trans- 
versely disposed,  moderately  polished  spaced  nodose  tubercles,  which  are 
placed  slightly  cephalad  of  the  caudal  mai^  of  the  eyes,  the  median  one 
faintly  in  advance  of  the  others  and  more  circular  as  seen  from  dorsum, 
lateral  ones  close  to  the  eye  margin  and  obliquely  (divergent  cephalad) 
linear  as  seen  in  same  view:  fastigium  rounding  vcntro-cephalad  from  the 
occiput,  not  clearly  delimited,  bearing  dorsad  of  each  antennal  socket  a 
latero-cephalad  directed  acute  ocelligerous  tubercle,  between  which  the 
facio-fastigial  juncture  is  subexcavate,  like  the  fastigial  surface  with  a  few 
scattered  micro-tubercles  but  without  any  delimiting  transverse  carina: 
frontal  costa  as  seen  in  eeiihalic  aspect  with  dorsal  half  subquadrate.  sub- 
deplanate,  lateral  margins  of  this  half  weakly  diverging  dorsad  beneath  the 
ocelligerous  tubercles,'"  interantennal  carina  of  costa  marked,  straight  trans- 
verse, lateral  margins  of  costa  sharply  constricted  briefly  ventrad  of  the 
transverse  carina,  thence  less  decidedly  diverging  to  the  clypeal  suture,  which 
they  attain,  surface  of  ventral  portion  of  costa  largely  shallow  excavate:  lat- 
teral  (supplementary)  facial  carinae  marked,  nearly  straight,  faintly  diverg- 
ing ventrad.  Antennae  damaged  (in  paratype  twice  as  long  as  pronotum, 
moniliform,  comj^osed  of  22  articles). 

Pronotum  broader  than  long  when  seen  from  dorsum,  slightly  widening 
caudad  in  same  view ;  surface  with  many  small  asperous  tubercles  secondary 
to  the  major  sculptural  features:  cephalic  margin  of  disk  shallowly  obtuse- 
angulate  emarginate,  with  obsolete  lateral  bounding  tubercles;  caudal 
margin  with  its  weak  median  emargination  penetrating  the  tectate  median 
carina:  in  profile  the  median  carina  is  seen  to  be  moderately  elevated  in 
cephalic  third,  obsolete  in  the  strongly  sellate  median  third  and  low  cristate 
in  the  caudal  third,  the  outline  in  the  latter  being  arcuate;  from  the 
dorsum  these  areas  are  seen  to  be  linear  nodes,  the  more  caudal  on  a 
tectate  elevation  of  the  pronotal  surface:  three  transverse  sulci  seen  in 
lateral  aspect,  one  clo-o  (o  cephalic  margin,  one  submedian  and  sinuous,  the 
third  close  to  the  caudal  margin,  not  more  than  a  fourth  to  fifth  of  the 
pronotal  length  removed  from  it,  of  these  the  median  alone  bisects  the 
median  line  of  the  pronotum,  this  at  three-fifths  its  length  from  cephalic 
margin:  lateral  lobes  of  ])ronotum  subquadrate,  slightly  narrowing  ventrad, 
ventral  margin  of  same  distinctly  concavo-sinuate  in  cephalic  half;  long- 
itudinal postocular  series  of  rugae  and  tubercles  marked,  the  most  elevated 
element  at  caudal  margin.  Pronotal  epistema  rounded  cephalad,  not  ex- 
tending cephalad  of  adjacent  portion  of  lateral  lobes,  their  cephalic  and 
ventral  margins  definitely  cingulate. 

In  tlio  ]iarafypir  fpiiialo  llioso  rarina  arc  more  definite  here  than  in  type.  They  are 
sharply  incurved  niesad  then  as  strongly  divergent  to  the  paired  tubercles,  which  they  join. 
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Mcsonotum  very  narrowly  visible  caudad  of  the  pronotum.  Tegmina 
lol)iform  ppatiilatc  pach  not  extending  distad  of  the  caudal  margin  of  the 
mesonotum.  ^Vletanotum  live  times  as  long  as  exposed  portion  of  meson- 
otum,  distal  margin  markedly  bisarcuate,  no  wing  rudiments  present:  meta- 
pleura  with  a  distinct  elevated  oblique  ridge  of  nodose  tubercles  on  the 
cpistcrnum.  and  a  weak  replica  of  tlie  same  on  the  einmeron.  Prosternal 
jirocess  for  its  full  width  truncately  bevelled  on  cephalic  face,  the  transverse 
low  ridge  substrumosely  thickened,  its  lateral  extremities  roundly  obtuse- 
angulate,  caudal  face  as  seen  in  profile  rounding  to  the  inter-foraminal 
transverse  impression.  Mesosternal  lobes  separated  by  a  reetangulate  inter- 
space twice  as  wide  as  its  greatest  length,  internal  margin  of  lobes  sub- 
arciiate,  slightly  diverging  caudad,  ca\idal  margin  of  mesosternal  lobes 
oblique  truncate.  Metasternal  lobes  broader  than  long,  roundly  narrowing 
toward  middle  line  of  body,  in  which  direction  their  exact  outline  cannot 
sharply  be  delimited  from  the  impressions  leading  to  the  foramina,  their 
caudal  margins  transversely  low  arcuate;  interspace  between  metasternal 
lobes  broad,  very  short,  mesad  its  cephalic  border  is  broadly  convex,  leaving 
a  definite  but  shallow  transverse  arcuate  inter-foraminal  channel. 

Abdomen  with  tergites  moderately  and  sublinearly  longitudinal  multi- 
rugose,  a  median  series  extending  from  jiroximal  to  ninth  tergite  more 
prominent  than  the  more  lateral  ones,  the  distal  end  of  it  on  each  tergite 
from  the  fourth  to  ninth  subtuberculate:  ultimate  tergite  sublinguiform, 
lateral  margins  converging,  apex  broadly  rounded  and  weakly  emarginate 
mesad,  surface  subdepressed  proximad  and  distad,  not  at  all  sulcate: 
ultimate  sternite  fsubgenital  ]ilato)  as  seen  from  venter  subquadrate.  faintly 
longer  than  broad,  distal  margin  i)rodnced  meso-caudad  into  an  elongate 
acute  spiniforni  process,  reaching  over  two-thirds  the  distance  to  the  apices 
of  the  ventral  ovipositor  valves:  cerci  styliform,  subequal  in  width  in 
proximal  half,  acutely  tapering  in  distal  half:  infra-cereal  plates  very 
large,  extending  slightly  distad  of  ultimate  tergite  and  meeting  on  median 
line.  Ovipositor  valves  robust,  short,  the  dorsal  in  repose  apparently  ex- 
tending little  distad  of  infra-cereal  plates,  dorso-external  margin  with  a 
distinct  pre-apical  shoulder,  dorsal  surface  strongly  concavo-excavate; 
ventral  valves  slightly  shorter  than  dorsal  ones,  ventral  surface  strongly 
concavo-excavate.  proximal  arcuate  (from  venter)  section  of  the  internal 
margin  markedly  lamellato-elevated. 

Cephalic  femora  and  tibiae  very  definitely  rhicnodermoid,  subdeplanate 
on  flexor  surfaces,  obscurely  multistrumose  on  other  surfaces,  cephalic  ones 
incompletely  bicarinulate.  Median  limbs  more  compressed  than  cephalic, 
similarly  but  more  numerously  and  more  strongly  carinulate;  femora  enlarg- 
ing and  deepening  distad,  cephalic  genicular  lobe  quite  large.  Caudal 
femora  extending  slightly  distad  of  apex  of  abdomen,  greatest  depth  four 
and  a  half  in  length:  dorsal  carina  with  low  and  widely  spaced  serrulations, 
near  base  sinuato-sublamcllate  as  in  Rhicnodcrma ;  dorsal  and  ventral 
margins  of  external  jiagina  noduloso-serrulate;  pagina  sharply  etched, 
relatively  regular  proximad;  genicular  lobes  with  apices  distinctly  acute, 
ventral  margins  with  a  marked  but  rounded  slightly  premedian  lobe,  thence 
distad  concavely  emarginate  to  distal  point:  caudal  tibiae  with  pilosity 
very  decided,  external  spines  more  robust  than  internal,  latter  mf)re  falcate 
than  external;  internal  spurs  distinctly  larger  than  external  ones,  in  each 
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the  internal  one  of  the  pair  is  slightly  longer  than  the  other:  caudal  tarsi 
very  slender,  the  whole  equal  to  three-fifths  ihe  tibial  length. 

Allotype. —  $  ;  Chichen  Itza,  Yucatan,  Mexico.  July  27, 1937.  (J.  Van 
Tyne.)    [Museum  of  Zoology,  University  of  Michigan.] 

Differing  from  the  above  description  of  the  female  type  in  the  following 
noteworthy  respects. 

Size  relatively  small;  form  similar  to  but  proportionately  less  robust 
than  in  female;  surface  similar  to  but  on  nota  and  abdominal  dorsum  lc?s 
strongly  rugulose,  iiai)illoso-tul)erculate  condition  much  less  developed; 
limb  and  venter  pilosity  less  marked. 

Head  with  its  evident  length,  as  seen  from  dorsum,  slightly  less  than 
half  its  caudal  widtli;  eves  larger  and  even  more  prominent  laterad  than 
in  female,  in  lateral  view  distinctly  deeper  than  infra-ocular  ]iortinn  of 
gcnac:  occiput  with  the  three  nodose  tubercles  similarly  dis])()sed  but  more 
circular  and  less  linear  than  in  female:  frontal  costa  as  in  female.  Antennae 
over  two  and  one-half  times  as  long  as  pronotum. 

Pronotum  in  dorsal  view  but  faintly  widening  caudad,  transverse  rcct- 
angulate  in  outline;  siu'face  as  a  whole  with  fewer  asperous  tubercles 
secondary  to  the  major  sculptural  features:  caudal  margin  of  pronotal  disk 
entire,  not  distinctly  emarginate  as  in  female:  in  profile  the  elevations  of 
the  median  carina  in  the  female  are  seen  to  be  represented  by  much  lower 
and  far  more  rudimentary  homologues,  the  more  cephalic  of  which  is  seen 
from  the  dorsum  to  be  more  circular,  less  linear  and  placed  caudad  of  the 
shallow  impression  of  the  cephalic  (or  first  J  transverse  sulcus:  transverse 
sulci  as  in  female. 

jMesonotum  somewhat  more  broadly  evident  caudad  of  the  pronotum 
than  in  female.  Tegmina  very  minute,  bcinu-  the  merest  paddle-like  rudi- 
ments, not  I'eaching  to  the  caudal  marp;in  of  the  mesonotum  and  hardly 
visible  to  the  unaided  eye.  Metauotum  but  slightly  more  than  twice  as  long 
as  exposed  portion  of  mesonotum.  Mesostemal  lobes  with  interspace  one 
and  one-half  times  as  wide  as  its  greatest  length.  IMetasternal  lobes  trans- 
verse, acutely  narrowing  toward  middle  line  of  body,  there  virtually  in  con- 
tact. 

Abdomen  with  rugae  of  tergites  less  prominent,  but  with  the  same 
relative  degree  of  evidence;  penultimate  tergite  cut  away  dorso-mesad,  the 

lateral  portions  reaching  to  the  cereal  bases,  their  dorsal  margin  near  the 
apparent  base  having  a  dentate  lobe;  ultimate  tergite  (supranal  plate) 
relatively  broad  proximad,  the  lateral  margins  concavely  convergent  from 
near  cereal  bases  to  the  narrowly  rounded  apex,  surface  of  ultimate  tergite 
with  broader,  more  proximal  portion  separated  from  the  acutely  narrowing 
distal  section  by  a  shallow  obtuse-angulate  transverse  impression,  the 
proximal  area  with  a  slightly  indicated  subquadrate  median  portion  weakly 
separated  from  the  lateral  areas  by  subparallel  low  carinulations:  cerci 
slightly  surpassing  apex  of  ultimate  tergite,  in  dorsal  view  proportioned  as 
in  female,  in  lateral  view  evenly  tapering  with  ajiex  very  slender:  ultimate 
sternite  (subgcnital  plate)  cymbiform,  moderately  compressed,  apex  in 
profdc  subacute,  seen  from  dorsum  blunt  and  weakly  bi-impressed,  much 
of  ventral  surface  of  tergite  with  scattered  flocculent  hairs. 


Copyrighted  material 


74 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


Coloration. — General  base  color  light  ochraceous-buff,'"  with  an  over- 

pattrcn  ranjzinp;  in  tone  from  tawny  and  cinnamon-brown  to  mummy  brown 
antl  hhu'kish  fuscous,  the  major  elements  of  which  ai'e  as  follows:  head 
washed  rather  weakly  on  occiput  and  fastigium  with  tawny,  infuscate 
caudad  of  fastigial  tubercles  (not  seen  in  allotype),  the  vicinity  of  the 
antennal  bases  and  the  cost  a  between  same  with  blackish  fuscous  (less 
evident  in  males)  ,  many  small  punctiform  points  of  the  same  sprinkled  over 
the  lower  face,  genae  and  occiput,  a  narrow  postocular  bar  of  mummy 
brown  also  indicated  on  head ;  pronotum  with  cephalic  section  of  the  dorsum 
washed  with  prout's  brown  to  mummy  brown  (much  less  evident  in  males) , 
continued  caudad  as  linear  maculae  on  median  line  and  a  pair  of  lateral 
clouds,  lateral  lobes  vontrad  of  the  principal  line  of  rucae  quite  solidly 
washed  witli  cinnamon-brown,  paling  ventrad  (solid  in  males),  all  margins 
regularly  notate  and  discal  tubercles  marked  with  mummy  brown;  re- 
mainder of  dorsum  of  body  clouded  with  cinnamon-brown  (less  evident  in 
nialcs).  metanotal  i^leural  and  abdominal  rucac  with  symmetrically  disposed 
numnny  brown  infuscation  of  certain  nodes,  in  the  allotype  with  a  decided 
fuscous  spotting  of  the  numerous  abdominal  tuberculations.  Ventral 
surface  almost  entirely  prout's  brown,  the  prostemum  having  a  pale  base 
clouded  with  the  darker  color.  Limbs  largely  marked  with  mummy  brown 
on  a  pale  base,  the  cephalic  and  median  incompletely  and  irregularly  sub- 
annulate,  with  in  addition  a  micro-punctulate  pattern  on  the  pale  areas; 
caudal  femora  obsoletely  trifasciate  (subobsolete  in  males)  with  pale 
mummy  brown  on  dorsal  and  ventro-lateral  surfaces,  the  pagina  partially 
etched  into  relief  by  penciling  of  the  same  proximad  and  very  briefly  dis- 
tad.  internal  and  ventral  faces  solidly  blackish  fuscous;  caudal  tibiae  and 
tarsi  irregularly  flecked  with  prout's  brown,  spines  narrowly  tipped  with 
fuscous.  Body  and  limb  pilosity  white.  Eyes  bronzy  dresden  brown.  In 
the  allotype  the  genae,  lower  face,  normal  position  of  lateral  pronotal 
carinae  anrl  certain  carinae  and  tubercles  of  the  head  have  their  usual  pale 
base  color  washed  with  pale  greenish. 


Measurements  (in  millimeters) 


S ,  Chichen  Itza, 

Yucatan.  aUnlypc 

S,  Chichen  Itza, 

Yucatan,  paratype 
9,  San  Cristobal, 


9,  Chichen  Itza, 


Croat  est 

width  of 

Length 

Length 

pronotum 

Length 

of 

of 

Lonpf  h  of 

(acros?  latoral 

of 

raudal 

body 

jjroiiol  mil 

lobes) 

tegmen 

femur 

...  14.2 

2.5 

3.8 

0.2 

...  15.4 

2.9 

3.7 

9.6 

,  ,  22.5 

4 

6.2 

3 

13.8 

...  20.8 

4.2 

6 

12.8 

In  addition  to  the  type  and  allotype  of  this  very  remarkable  and  bizarre 
genus  and  species,  I  have  before  me  an  additional  male  and  female  taken  at 


30  The  type  and  allotype  have  preserved  their  natural  color.  The  two  paratypes 
at  some  time  have  been  immersed  in  a  liquid  preservation  and  their  natural  coloration 
has  very  largely  been  destroyed. 
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Balaiii-Caiiclie  Cuve,  Chiclien  Itza,  Yucatan,  ^lexico,  June  24,  1932,  by 
E.  P.  Greaser,  and  belonging  to  the  Museum  of  Zoology  of  the  University  of 
Michigan.  These  I  am  considering  paratypcs.  Such  minor  features  of 
variation  as  are  exhibited  by  the  available  small  series  have  been  touched 
upon  in  the  preceding  description. 

Of  the  known  Neotropical  genera  of  the  Euthymiae  Cristohalina  is  in 
some  respects  the  most  unusual  and  distinctive.  While  lacking  the  marked 
fastigial  specialization  of  Bactrophora,  it  has  a  considerable  number  of 
features  shared  with  no  otlier  member  of  tlic  group.  The  form  of  the 
pronotum,  the  character  of  the  tegminal  reduction,  the  sternal  proportions, 
and  the  ovipositor  type,  to  mention  but  a  few,  are  definitely  characteristic. 

Distribution. — The  distribution  of  the  species  is  of  a  most  unusual  type. 
Few  species  arc  found  common  to  the  arid  scrub  forest  of  little  elevated 
Yucatan,  and  the  virtually  temperate  conditions  to  be  encountered  in  the 
vicinity  of  San  Cristobal,  Chiapas,  the  type  locality,  where  foi'csts  of  pine, 
oak  and  other  non-tr()i)ical  species  are  to  be  found.  AVc  do  not  know  the 
immediate  habitats  in  which  the  specimens  now  reported  were  taken,  but 
it  is  evident  we  have  similar  ecological  niches  at  the  two  localities,  or 
Cristohalina  is  a  rather  widely  ranging  and  adaptable  type.  From  what 
I  know  of  its  relatives  I  feel  strongly  the  latter  possibility  is  hardly  the 
true  explanation.  The  probability  is  that  at  Chichen  Itza,  near  sea-level, 
and  at  San  Cristobal,  at  approximately  6500  feet  elevation,  we  shall  find  a 
sufficient  similarity  of  immediate  environment,  on  the  restricted  scale  which 
is  sufficient  for  insect  life  survival,  to  explain  thie  presence  of  Cristobalina 
at  these  quite  dissimilar  localities. 

MEZENTIA  Stil 

1878.  Mezentia  Stal,  Bihang  K.  Svenska  Vet.-Akad.  Handl.,  V.  no.  4,  pp.  43,  88. 
Genotype  (by  monotypy). — M.  gibbera  Stal. 

This  striking  genus  very  greatly  suggests  a  brevialate  Rhicnoderma, 
but  the  most  casual  examination  will  show  marked  differences  in  fasti^al 
and  pronotal  structure,  aside  from  the  alate  condition.  When  compared 
with  Rhicnoderma  the  fastigium  is  seen  to  be  cut  off  from  the  frontal  costa 
by  a  definite  transverse  carination,  while  the  latter  has  no  transverse  inter- 
antennal  carina,  the  pronotum  is  deeply  and  conspicuously,  instead  of  finely, 
incised  by  tlic  three  transverse  sulci,  with  the  metazona  occupying  at  least 
two-fifths,  instead  of  less  than  a  third,  of  the  total  pronotal  length,  in  addi- 
tion to  which  the  short  but  fully  functional  tegmina  and  wings  are  quite 
distinctive. 

While  we  know  Mezentia  from  but  a  few  siiecimens,  these  are  ample 
to  show  it  ]iossesses  at  least  four  species.  thre(>  jn-eviously  unreco2;nizod, 
and  also  to  demonstrate  that  the  assemblage  is  distributed  over  a  consider- 
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able  portion  of  Tropical  America.  It  is  quite  possible  that  the  species  are 
quite  local  and  areally  limited,  and  that  a  number  remain  to  be  discovered. 

Generic  features. — ^Brevialate;  general  form  otherwise  strongly  rhicno- 

dermoid;  surface  in  i)la('t's  pilose.  Head  short,  broad,  face  siibvcrtical  with 
fastidn-facial  anirle  siibprodiiccd ;  fasti<ziiim  transverse,  deelivent  suboon- 
cave,  separated  from  frontal  costa  by  a  trans\x'rse  carina  on  fastigio-facial 
angle;  frontal  cosia  broad  dorsad,  sharply  constricted  ventrad  of  median 
ocellus,  lacking  a  transverse  carina  dorsad  of  same,  subobsolete  before  reach- 
ing clypeal  suture:  antennae  with  23-24  articles.  Pronotum  selliform, 
transverse  sulci  deeply  cut.  surface  cribrosely  impresso-punctate;  cephalic 
margin  of  disk  concave  mcsad,  this  bounded  hiterad  by  subangulations; 
caudal  margin  very  obtusely  angulate ;  no  median  carina,  metazona  at  least 
three-fifths  as  long  as  prozona;  lateral  lobes  of  pronotima  subquadrate; 
pronotal  episterna  produced.  Tefiniina  reaching;  to  middle  of  abdomen, 
subcoriaceous ;  aside  from  humeral  trunk  the  major  venational  features 
range  from  little  to  appreciably  evident,  in  the  former  condition  is  found 
an  open  net-like  venation  with  interstitial  areolets.  Wings  developed 
equally  with  tegmina.  Prostemum  with  marked,  rounded  erect  tubercle; 
mesosternal  lobes  with  interspace  longitudinal  to  quadrate  in  S  .  quadrat(> 
in  9  ,  metasternal  lobes  attingent  {  $  )  or  naiTowIy  separated  (  $  ).  Prox- 
imal abdominal  tergite  with  distinct  tympana  placed  ventro-laterad. 
Cephalic  and  median  limbs  short,  stout;  cephalic  femora  subinflated,  de- 
planate  ventrad,  median  femora  subcompressed,  subarcuatc  in  profile; 
ceiihalic  til)iae  subdeplan.ate.  median  ones  subcompressed.  Caudal  femora 
compressed,  finely  serrulate  on  dorsal  margin,  the  ventro-lateral  one  weakly 
serrulate  to  entire,  genicular  lobes  subrectangulate  to  subacute;  caudal 
tibiae  with  five'^  to  six  external  and  six  internal  spines,  one  of  which  is 
apical  in  each  case;  caudal  tarsi  very  slender  and  elongate,  equal  to  at  least 
three-fifths  the  length  of  the  tibiae,  proximal  and  second  articles  nearly  or 
ciuitc  subequal  in  length. 

l^iHtribution. — Troi)ical  lowland  rain-forest  arenas  of  Central  America 
and  Amazonia.  Known  from  the  nortliern  coast  of  llnii<luras,  Panama 
(spccilically  eastern)  and  the  Upper  Amazon  in  eastern  Peru  and  western 
Amazonas,  Brazil. 

Key  to  Species 

1.  Pronotum  having  caudal  part  of  prozona  and  metazona  subinflated  and 
elevated  dorsad  of  remainder  of  disk;  scattered  asperous  tubercles 
present  on  dorsum  of  metazona  and  dorsad  on  lateral  lobes.  Ventro- 
lateral margin  of  caudal  femora  weakly  serrulate.  Intei  si)acc  between 
mesosternal  lobes  quadrate  in  ^  (9  unknown).  Tegmina  with 
principal  longitudinal  venation  well  differentiated.  (Panama.) 

gibbera  Stal 

Pronotum  having  metazona  little  or  not  at  all  elevated  dorsad  of  re- 
mainder of  disk;  no  true  asperous  tubercles  present  on  dorsum  of 
metazona  or  on  lateral  lobes.  Ventro-lateral  margin  of  caudal  femora 


The  siufilc  specimen  of  M .  (lihbcrn  has  but  four  spines  on  the  single  remaining 
caudal  tibia,  but  the  spacing  shows  one  failed  to  develop  properly. 


1938] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


77 


entire.  Interspace  between  mesosternal  lobes  longitudinal  in  $  {M. 
cutteri  known  only  from  9).  Tegmina  with  principal  longitudinal 
venation  little  differentiated  2 

2.  Fastigium  moderately  dcclivent.    Pronotiim  without  dark  postocular 

bars  dorsad  on  lateral  lobes.  Prosternal  spine  relatively  Ijroad  and 
thick,  subtransverse.  Caudal  femora  either  conspicuously  banded 
with  rufous  or  multipunctate  on  external  surface  with  blue-black  ...  .3 
Fastigium  sharply  declivent.  Pronotum  with  definite  but  not  sharply 
delimited  dark  postocular  bars  dorsad  on  lateral  lobes.  Prosternal 
spine  more  slender,  less  thickened,  and  not  at  all  subtransverse. 
Caudal  femora  neither  conspicuously  banded  or  multipunctate  ex- 
ternally.   (Size  small;  $  only  known.)    (Amazonian  Brazil.) 

acanthopyga,  new  species 

3.  Size  large  (  9  only  known) ,  length  of  body,  46.6  mm.   Pronotum  dis- 

tinctly striimose-tumid  between  the  transverse  sulci,  latter  not 
pencilled  with  blackish.  Caudal  femora  broader,  multipunctate  on 
external  surface  or  on  dorsal  margin  with  blue-black,  ventrad  solidly 

blue-black.    (Honduras.)  cuiim,  new  species 

Size  small  (  $  only  known),  length  of  body  23.3  mm.  Pronotum  hardly 
at  all  strumose-tumid  ])etween  transverse  sulci,  latter  in  greater  part 
pencilled  with  blackish.  Caudal  femora  narrower,  on  external  surface 
trifasciate  with  rufcscent,  ventrad  solidly  rufescent.    (Eastern  Peru.) 

visenda,  new  species 

Mezentia  gibbera  St&l.   Text  figs.  1-5. 

1878.  Aflezential  g&>bera  Stkl,  Bihang  K.  Svenska  Vet.-Akad.  Handl.,  V,  no.  4, 

p.  588.  [  $  ;  Panama.] 

Of  this  species,  the  genotype  of  Mezentia,  I  have  .seen  only  the  single 
distorted  and  decolored  male  individual  from  Porta  Bello,  Panama,  already 
recorded  by  Plebard."-  This  specimen,  which  was  taken  from  the  stomach 
of  a  bird  (shot  ]March  25,  1911),  was  described  at  considerable  length  at  the 
time  it  was  recorded,  and  I  have  little  to  add  to  the  comments  already 
published  by  ITebard,  other  than  to  present  four  illustrations  which  may 
aid  in  the  recognition  of  the  species,  and  to  give  a  few  features  which  appear 
worthy  of  note. 

The  color  of  the  Porto  Bello  specimen  has  been  completely  destroyed 
and  nothing  can  be  added  from  it  to  Stal's  description  of  the  coloration 
drawn  from  the  type. 

The  emphasis  placed  by  Hebard  on  the  bidentate  (or  more  properly 
binodose)  character  of  the  fastigium  is  due  almost  entirely  to  shrivelling 
of  the  chitin  exaggerating  a  tendency  which  is  also  exhibited  to  a  slight 
degree  in  M.  visenda. 

The  complex  male  genitalia  of  this  species  are  best  understood  by  refer- 
ence to  the  figures  of  the  same  here  presented  (Text-figs.  3  and  4) .  The 
sole  available  and  apparently  only  second  known  specimen,  however,  is 

S2  Trans.  Amer.  Entom.  Soc,  L,  p.  112,  (1924). 
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po  twi«to(l  and  distorted  that  a  certain  amount  of  reconstruction  has  been 
necessary  to  present  understandable  illustrations  of  these  highly  specialized 
parts. 

The  closest  rehitionshij)  of  M.  gibbcra  is  clearly  with  cuttcri  and  viscndii 
here  described.  The  former  of  these  two  sjiecies  is  known  only  from  the 
female,  the  latter  from  the  imique  male.  The  species  viscndd,  however,  is 
very  much  smaller  than  gibbcra,  has  a  simpler,  less  inllated  type  of 
prunotum,  more  generalized  tegminal  venation  and  numerous  differing 
details  of  the  genitalic  features,  one  of  which  is  the  bifid  cerci.  When 
gibbera  and  cutteri  are  compared,  and  allowance  is  made  for  sexual  dif- 
ferences, the  latter  is  seen  to  have  the  eye  more  vertical,  the  pronotal 
surface,  while  cribrosely  impressed,  is  without  the  definite  tubercles  seen 
in  gibbera,  and  not  decidedly  inflated  caudad  on  the  disk  as  in  gibbera, 
the  tegminal  venation  is  more  anastomosing  and  with  a  much  less  definite 
emphasis  of  the  longitudinal  veins,  the  median  and  caudal  femora  are 
strongly  compressed,  the  dorsal  margin  of  the  latter  is  more  strongly  sci  - 
rulate,  while  the  ventral  margin  of  the  same  is  definitely  serrulate.  In 
addition  the  apices  of  the  genicular  lobes  of  the  caudal  femora  are  less 
distinctly  acute  in  gibbcra  than  in  cuttcri,  and  tlu>  prosternal  tubercle  is 
narrower  and  less  expanded  than  in  the  Honduranian  species.  There  is 
virtually  no  i)ossibility  gibbcra  and  cuttcri  represent  sexes  of  the  same 
sjiecies,  although  they  are  clearly  closely  related  forms.  Of  the  measure- 
ments of  the  j)resent  specimen  already  given  by  Hebard,  certain  are  here 
repeated  for  comparison:  length  of  body  (computed  on  account  of  curvature 
in  drj'ing),  32  mm.;  length  of  pronotum,  6.8;  greatest  width  of  pronotum, 
6.8;  length  of  tegmcn,  13.3;  length  of  caudal  femur,  20.7. 

Probably  the  species  is  limited  to  rain-forest  conditions  in  eastern 
Panama,  such  as  the  vicinity  of  Porto  Bello  affords.  The  original  record 
was  merely  "  Panama  ". 

Mezentia  cutteri,"  new  species.   Text-figs.  6-9;  plate  6,  fig.  31;  pi.  7,  figs.  37-39. 

As  the  present  species  is  the  only  one  of  the  genus  of  which  the  female 
sex,  and  that  alone,  is  known,  it  is  hardly  possible  to  make  detailed  com- 
parisons of  it  with  M.  gibbera  and  the  two  Amazonian  species  here  described. 
The  present  one,  however,  is  far  larger  than  either  of  the  latter,  and  of 
slightly  greater  bulk  than  M.  gibbera.  The  above  key  should,  however, 
prove  sufficient  to  distinguish  the  forms  here  discussed.  The  tegmina  of 
cutteri  also  are  shaped  quite  differently  from  those  of  acanthopyga,  but 
unfortunately  the  apices  of  the  tegmina  of  visenda  are  damaged  and  a  full 
comparison  thus  cannot  be  made.  Aside  from  the  other  featiu'es  given  in 

*s  In  recognition  of  the  cooperation  and  interest  of  Mr.  Victor  M.  Cutter,  formerly 

Piosidont  of  the  United  Fruit  Company,  in  increasing  our  knowledge  of  the  animal  and 
plant  life  of  the  American  tropics. 
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the  kt'V  and  disciissctl  elst'whcrt'  the  color  pattern  of  cuttcri  ']<  very  dif- 
ferent from  that  of  either  viscndd  or  (ic(inth<)i>i/(ia.  The  single  available 
si)eeinien  of  (jilAx  rn  has  been  coinijletely  decolored. 

Type. —  $  ;  Lancetilla,  near  Tela,  Department  of  Atlantida,  Honduras. 
Elevation,  300  feet.  September  8,  1930.  (Honduras  Expedition,  J.  A.  G. 
Rehn;  swept  from  ground  cover  in  heavy  rain-forest.)  [Academy  of 
Natural  Sciences  of  Philadelphia,  Type  no.  5525.] 

Size  large  (for  group) ;  from  moderately  robust;  surface  of  lower  face 
and  genae  finely  impresso-punctate,  of  ])ronotum  and  pleura  strumosely 
impresso-i^uiK  tale,  particularly  marked  on  pronotum,  remainder  of  surface 

largely  subiilahrous. 

Head  with  greatest  width  across  genao  equal  to  nearly  twice  the  length 
of  head  as  seen  from  dorsum;  occiput  rather  low  convex,  passing  without 
marked  distinction  into  the  moderately  declivent  fastigium  which  over  all 
is  twice  as  broad  as  long  and  with  its  surface  shallowly  subexcavate, 
ceplialad  the  fastigium  is  transversely  truncate  at  the  fastigio-facial  angle, 
ocelli  borne  on  the  low,  not  at  all  elevated  rounded  lateral  nodose  borders 
of  the  fastigium ;  fastigio-facial  angle  in  profile  distinct  but  rounded  obtuse- 
angulate,  definitely  projecting  cephalad  of  the  ventral  portion  of  the  face; 
frontal  costa  with  the  dorsal  half  subquadrate  in  outline,  its  greatest  width 
briefly  ventrad  of  fastigio-facial  angle,  slightly  narrowing  thence  to  the 
median  sulcus,  immediately  ventrad  of  which  the  margins  are  sharply 
constricted,  then  as  sharply  expand  again  to  the  same  degree  they  did  dorsad 
of  that  point  and  subparallelly  continue  with  less  definite  indication  to 
the  clypeal  suture,  surface  of  frontal  costa  shallowl}-  rugulose  and  sub- 
impressed  in  its  broader  dorsal  jxirtion,  with  no  trace  of  a  transverse  inter- 
antennal  carina,  and  subsulcatc  in  the  constricted  and  the  broader  ventral 
sections;  lateral  (supplementary)  facial  carinae  distinct  but  becoming  sub- 
obsolete  ventrad.  Eyes  moderately  prominent,  separated  at  occiput  by  an 
interval  subeciual  to  the  greatest  ccphalo-caudad  eye  dimension  as  seen 
from  dorsum,  in  later  aspect  elliptical  in  outline,  the  axis  of  their  greatest 
dimension  slightly  inclined  from  the  vertical.  Antennae  faintly  shorter 
than  the  combined  length  of  head  and  pronotum,  slender,  very  faintly  de- 
pressed, coni])osed  of  twenty-five  articles. 

Pronotum  in  general  form  moderately  but  quite  definitely  scllate,  the 
surface,  except  in  the  immediate  vicinity  of  the  cephalic  margin  of  the  disk 
and  lateral  lobes,  with  a  densely  anastomosing  and  interlacing  pattern  of 
substrumose  fugulae,  between  which  are  impressed  areolets  of  varying  size ; 
greatest  width  of  caudal  margin  of  disk  but  slightly  less  than  the  median 
length,  metazona  equal  to  three-fifths  of  latter;  cephalic  margin  of  disk 
with  median  emargination  very  shallow  and  broad,  subangulate,  lateral 
bounding  points  equally  low  and  of  a  similar  slight  degree  of  angulation; 
caudal  margin  of  disk  very  slightly  obtuse-angulate  with  the  median  point 
very  broadly  rounded ;  no  median  carina  indicated  but  in  its  usual  position 
a  low  elevation  is  present  between  the  first  and  second  sulci;  four  trans- 
verse sulci  strongly  impressed,  the  first  (cephalic)  less  definite  mesad  than 
the  others,  which  are  continuously  marked  across  the  disk:  lateral  lobes 
subquadrate;  caudal  margin  weakly  oblique  subsinuate,  ventral  margin 
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with  ventro-cephalic  angle  rectangulate,  the  ventro-caudal  rounded  sub- 
obtuse-angulate.  Pronotal  (pisternum  moderately  produced  cephalad  of 
ee|)lialio  margin  of  lateral  lobes,  subspatulate,  rounded,  its  ventral  margin 

concave. 

Tegmina  reaching  to  faintly  distad  of  middle  of  fourth  abdominal 
tergite,  in  expanded  shape  ovoid  with  the  apex  transversely  arcuato- 

truncate,  the  greatest  width,  which  is  faintly  proximad  of  middle,  contained 
sliiiiitly  more  tlian  twice  in  the  length,  texture  subcoriaceous,  tlic  anastomos- 
ing venation  raised  or  ctcliod  into  marked  relief;  costal  iiiar<rin  arcuate, 
more  sharply  so  proximad,  suturul  margin  arcuate  with  distal  lliird  nearly 
straight  oblique  to  apex;  marginal  field  at  widest  point  of  tegmina  equal 
to  two-fifths  of  total  breadth  of  tegmen,  anal  field  at  same  point  of  same 
breadth,  discoidal  field,  which  evenly  widens  distad.  even  at  apex  not  sur- 
passing the  breadth  of  the  other  fields  at  the  broadest  point  of  tegmen; 
humeral  trunk  with  its  component  veins  well  indicated,  median  vein  dis- 
tinguishable, anal  vein  apparent,  other  elements  no.t  clearly  indicated  in  the 
rjeneral  lacework  of  raised  v(>nation.  Wines  fully  developed,  in  repose 
reachinir  as  far  distad  as  tcp,niina,  broad  auriculiform,  venation  of  anterior 
field  weak  and  subsinuous,  radiate  veins  not  at  all  robust,  but  straight  and 
normal. 

Prosternal  process  well  developed  but  low  and  moderately  transverse, 

roimded.  Mesostcrnal  lobes  with  interspace  moderately  transverse,  internal 
maruins  of  lobes  definitely  convex,  caudal  niartrin  of  lobes  suboblique 
sinuato-truncate.  Aletasternal  lobes  narrowly  separated,  the  interspace  be- 
ing a  narrow  cross-shaped  area,  about  three  times  as  long  as  least  (median) 
width,  from  which  point  distad  the  disto-lateral  margins  of  the  lobes  are 
rather  broadly  arcuate. 

Ultimate  abdominal  tergite  (supra-anal  plate)  elongate,  far  surpassing 
the  cereal  apices,  in  outline  subpyramidical,  its  converging  lateral  mai^s 
definitely  sigmoid  in  their  proximal  three-fifths,  thence  very  acutely  con- 
verging to  the  hastate  apex,  the  sigmoid  jiortions  of  the  lateral  margins 
finely  but  definitely  cingulatc,  with  a  similar  transverse  concave  carina 
crossing  the  tergite  at  its  proximal  third,  definitely  dividing  the  surface 
into  two  areas,  medio-Iongitudinal  section  of  the  tergite  with  a  poorly 
marked  longitudinal  sulcation,  shallow  and  indefinite  except  in  distal  third, 
a  punctiform  pit  indicated  at  the  middle  of  the  tergite:  ccrci  styliform, 
stout,  regularly  tapering  to  ihc  acute  apex,  which  falls  sliort  of  the  distal 
extremity  of  tlie  infra-cereal  plates,  wiiicli  in  turn  do  not  surpass  the  distal 
third  of  the  ultimate  tergite:  ultimate  stemite  (subgenital  plate)  quad- 
rately  scaphiform  in  ventral  view,  the  lateral  portions  of  the  stemite  sub- 
vertical,  particulai-ly  distad:  ventral  surface  of  sternitc  with  rounded  lateral 
cariniform  borders  outlining  an  ovate  area,  not  defined  proximad,  the  same 
borders  stopping  abruptly  in  an  angular  shoulder  a  very  short  distance 
before  reaching  the  subtruncate,  very  shallowly  obtuse-angulate  distal 
margin  of  the  sternite,  which  latter  is  also  finely  erosulate,  developing 
further  an  elongate  erosulate  median  spine,  which  extends  distad  between 
the  ventral  valves  of  the  ovipositor  a  distance  subequal  to  a  third  the  distal 
width  of  the  stemite;  ventral  surface  of  ultimate  stemite  bearing  within 
its  ovate  bounding  margins  a  sagittate  deplanate  plate,  constituting  the 
surface  of  the  proximal  half  of  the  stemite  and  masking  much  of  the  more 
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distal  section  of  the  same,  tlie  distal  margins  of  this  plate  sinuately  con- 
vergent to  tlic  acute  subspiniform  apex,  which  lays  against,  and  could  be 

confused  with,  the  base  of  the  median  spinifnrm  process  of  the  distal  margin 
of  the  sternite,  laterad  of  and  beneath  the  marginal  base  of  this  plate  are 
pore-like  openings.^*  Dorsal  valves  of  ovipositor  slightly  surpassing  ventral 
valves  in  length,  in  profile  with  their  dorsal  outline  gently  arcuate,  entire, 
sublamellatc  distad,  seen  from  dorsum  the  narrowly  rounded  apices  are 
distinctly  in-bowed,  dorsal  surface  nf  dorsal  valves  deplanate  and  impresso- 
punctate  proximad,  becoming  distinctly  concave-excavate  distad,  the  in- 
ternal margin  there  being  distinctly  concave  and  decurved;  ventral  valves 
of  ovipositor  with  the  lateral  basal  plate-like  section  subvertical,  deep,  its 
dorsal  margin  oblique  subsinuate,  terminating  in  an  acute  point  which  is 
slightly  outcurvcd  laterad  when  seen  from  venter,  ventral  margin  of  the 
basal  section  nearly  straight  when  seen  in  profile,  crenulate,  moderately 
concave  when  seen  from  venter;  ventral  surface  of  proximal  two-thirds  of 
ventral  valves  lamellate,  about  three  times  as  long  as  broad,  distal  margin 
of  the  two  combined  arcuate,  surface  markedly  cribroso-punctatc;  ventral 
valves  proper  short  and  stout  in  profile  moderately  falcate,  ventral  surface 
deplanate  distad  to  a  pronounced  external  tooth,  thence  sculptured  much 
as  the  dorsal  surface  of  the  distal  section  of  the  dorsal  valves. 

Cephalic  and  median  limbs  short.  i-hiciKidcrnioid ;  cephalic  femora  dis- 
tinctly dci^lanatc  and  glabrous  ventrad,  with  a  distinct  brush  of  hairs  on 
caudal  margin  which  extends  to  the  coxae,  dorsal  surface  arcuate  trans- 
versely with  a  longitudinal  carina  on  cephalic  side,  cephalic  genicular  lobe 
rounded  acute;  cephalic  tibiae  depressed,  deplanate  and  glabrous  ventrad, 
with  caudal  marginal  brush  as  on  the  femora:  median  femora  definitely 
com]U'ossc(l,  ])roximal  depth  about  two-thirds  that  at  distal  fourth,  dorsal 
margin  moderately  arcuate,  ventral  surface  subdeplanate,  cephalic  genicular 
lobes  rounded  subacute,  ventro-cephalic  margin  with  a  pronounced  brush 
of  long  hairs,  a  sparser  one  fringes  the  dorsal  margin;  median  tibiae  mod- 
erately compressed,  both  external  anfl  internal  faces  deplanate,  marginal 
brushes  continuous  with  those  of  femora.  Caudal  femora  with  greatest 
depth  contained  slightly  more  than  four  times  in  length ;  dorsal  margin  with 
widely  spaced  and  weak  serrulations,  the  usual  proximal  rhicnodermoid 
twist  of  this  margin  definite  but  not  at  all  pronounced,  ventral  carina  and 
paginal  carinae  entire,  paginal  pattern  regular;  genicular  lobes  moderately 
arcuate,  ventral  margin  of  lobe  arcuate,  not  at  all  sinuate:  caudal  tibiae 
but  slightly  shorter  than  the  femora,  with  the  tarsi  thickly  pilose,  deplana- 
tion  of  flexor  surface  marked,  extensor  surface  declivent  with  external 
margin  elevated  and  internal  not  at  all  cingulate,  external  spines  five,  in- 
ternal six  in  number,  one  apical  in  each  case:  caudal  tarsi  very  slender, 
three-filths  as  long  as  tibiae,  the  articles  subequal  in  length,  arolium  of 
moderate  size. 

Coloration. — ^Base  color  of  head,  pronotum,  tegmina,  pleura,  sterna  and 

cephalic  and  median  limbs  honey  yellow,  jxassing  to  cinnamon  on  the 
abdomen  and  becoming  deep  olive-buff  (of  Ridgway)  on  the  caudal  limbs. 
Head,  pronotum,  pleura  and  median  limbs,  and  sparsely  on  the  cephalic 
limbs,  speckled  with  a  punctate  pattern  of  blue-black,  the  puncta  very 

These  are  apparently  glandular  from  the  quantity  of  hardened  excreted  material 
which  resists  attempts  to  dissolve  or  remove  it  with  alcohol. 
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dense  but  individually  small  on  the  lower  face  and  genac,  larger  and  sparser 
elsewhere,  on  the  pronotum  forming  a  definite  marginal  V)onding.  more 
spaced  and  individually  larger  on  the  caudal  margin,  the  surface  puncta 
well  scattered  over  the  pronotum.  Tegmina  with  the  close  net-like  venation 
of  the  pale  base  color,  the  interstices  pale  leaf  green.  AVings  entirely 
washed  with  biiffy  citrine.  Venter  uniform  in  color.  Caudal  femora  with 
a  spaced  mara:inal  bca(lin<2;  of  blue-black  ;i>  well  as  an  open  punctation  of 
the  same  scattered  over  the  paginal  pattern,  ventral  and  internal  faces 
solidly  blue-black,  genicular  arches  tawny,  outlined  dorsad  with  blue-black; 
caudal  tibiae  with  external  face  clouded  with  dusky  drab,  internal  face 
and  internal  lialf  of  ventral  face  solidb'  blue-black,  spines  black;  caudal 
tarsi  paler  on  external  than  internal  face,  distal  article  transversely  in- 
fuscate  at  apex,  tarsal  claws  all  solidly  infuscate  distad.  Antennae  with 
two  proximal  articles  pale,  remainder  solidly  blue-black. 

Length  of  body,  46.5  mm.;  length  of  pronotum,  8.8;  greatest  width  of 
pronotum,  8.5;  length  of  tegmen,  17.4;  greatest  width  of  tegmen,  7.9;  length 
of  caudal  femur,  20.8. 

Unfortunately  the  type  of  this  very  striking  and  easily  recognized 
species  is  uni(iuc.  From  the  differences  which  we  know  exist  in  the  structure 
of  the  male  genitalia  of  the  other  sj^ecies  ot'  the  genus,  of  which  the  female 
sexes  are  unknown,  it  is  hardly  i)ossible  to  even  suggest  what  the  unknown 
male  of  cutta-i  may  possess  in  genital  features. 

Biological  notes. — On  September  8,  1930,  while  pushing  up  a  narrow 
forest  trail  in  the  foothills  of  the  Sierra  Pija,  which  surround  Lancetilla, 
toward  a  small  clearing  which  had  already  netted  me  the  then  undescribed 
Eumastax  hondurensCs,  I  methodically  swept  the  undergrowth  bordering 
the  narrow  path.  A  very  definite  "  thump  "  in  my  net  gave  indication  I 
had  achieved  some  substantial  result  and  the  type  specimen  of  Mezentia 
cutteri  proved  to  be  the  cause.  Whether  it  normally  inhabits  the  lower 
growth  or  is  partial  to  the  numerous  lianes,  and  my  beat  had  dislodged  it 
from  a  higher  level,  I  do  not  know.  It  is,  at  all  events,  an  inhabitant  of  the 
heaviest  type  of  lowland  rain-forest,  made  up  of  wild  figs  {Ficus  species) 
ceibas  and  corozo  palms  (Attalca  gomphocorca) . 

An  early  (lei)arture  for  the  I'nited  States  jiermitted  me  to  make  but  one 
su])sequent  search  for  this  species  in  its  preferretl  habitat,  but  without 
success.  A  number  of  visits  had  l)een  made  to  the  same  forest  area,  how- 
ever, in  the  two  weeks  preceding  the  capture  of  the  type.  Apparently  the 
species  is  rare  or  has  at  least  the  usual  secretiveness  of  the  members  of  this 
group. 

Mezentia  visenda,'^  new  species.    Plate  5,  fig.  30;  pi.  6,  figs.  32  and  33;  pi.  7,  figs. 

40,  41  and  43. 

The  principal  features  separating  this  sjiecies  from  the  other  members 
of  the  genus  have  been  given  in  the  key  to  the  forms.    Its  relationship  is 


•5  7u?.  worthy  to  be  seen. 
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somewhat  nearer  to  gihhera  and  cutteri  than  it  is  to  acanthopyga,  but  the 
size  difference  is  so  very  great  and  the  color  patterns  so  fundamentally 
different  there  is  no  possibility  of  confusion  of  the  two.  As  said  above 
under  cutteri  they  are  most  definitely  distinct  and  not  sexes  of  one  species. 

Type. —  S  ;  Yiirimagiias,  Huallaga  River,  Department  of  Loreto.  Peru. 
April  15,  1920.    (H.  S.  Parish.)    [Hebard  Collection,  Type  no.  1325.] 

Size  small;  form  more  slender  than  in  M.  cutteri;  surface  essentially 

as  in  ciitfcri. 

Head  less  strongly  transverse  than  in  M.  cutteri,  the  exj^osed  dorsal 
length  being  equal  to  two-thirds  of  width  across  genae;  occiput  moderately 
convex-ascendant  cephalad  to  briefly  caudad  of  the  inter-ocular  space, 
where  on  each  side  there  is  a  very  low,  but  distinct,  rounded  juxta-ocular 
node,  whence  eophalad  the  occipital  surface  descends  evenly  to  the 
moderately  declivent  fastigium,  the  greatest  width  of  which  is  one  and  one- 
half  times  its  median  length  cephalad  of  the  interocular  space,  the  latter 
subequal  to  three-fourths  the  cephalo-caudal  dimension  of  the  eye;  fastigium 
of  same  form  as  in  M.  cutteri  with  disto-latcral  angles  slightly  more 
emj^hasized,  shallow  surface  concavity  less  definitely  cut  off  from  occi])ut 
and  declivity  somewhat  greater:  fastigio-facial  angle  somewhat  more  ad- 
vanced and  prominent  than  in  M.  cutteri,  rounded  rectangulate  in  profile; 
frontal  costa  less  clearly  outlined  than  in  cuttcn  although  of  the  same 
general  shape,  the  lateral  borders  definite  only  in  dorsal  third,  infra-ocellar 
constriction  indicated,  but  ventrad  of  this  the  bordering  carinulac  are 
virtually  lost  in  the  rugidosc  sculpture  of  the  lower  face,  surface  of  dorsal 
third  of  face  distinctly  concave,  dotted  with  cribrose  punctations;  lateral 
(supplementary)  facial  carinae  distinct  and  continuous.  Eyes  moderately 
prominent,  elliptical  in  outline  as  seen  in  lateral  as])ect.  the  axis  of  their 
greatest  dimension  more  definitely  inclined  from  the  vertical  than  in  M. 
cutteri.   Antennae  incomplete  in  type. 

Pronotum  in  general  form  and  surface  features  as  in  cutteri  but  narrower 
and  subcompre<s('d.  the  greatest  inter-humeral  width  at  the  caudal  margin 
subequal  to  but  three-fourths  median  length  of  i)ron()tum:  cephalic  margin 
of  pronotum  as  in  cutteri  but  lateral  points  bounding  the  median  emargina- 
tion  more  thickened  and  nodose;  caudal  margin  of  disk  as  a  whole  sinuately 
obtuse-angulate,  the  median  section  arcuately  produced  on  each  side  of 
which  the  margin  is  subtransver-cly  truncate,  thus  producing  the  sinuate 
general  appearance;  no  median  carina  indicated;  transverse  sulci  as  in 
cutteri  but  somewhat  less  sharply  incised  and  the  caudal  one  of  the  four 
is  less  strongly  sinuate:  lateral  lobes  of  pronotum  with  ventral  margin  less 
concave-emarginate  cephalad  than  in  cutteri,  this  section  nearly  straight 
and  little  differentiated  from  more  caudal  i)ortion  of  margin.  Pronotal 
episternum  produced  ce])lialad  of  cephalic  margin  of  lateral  lobes,  sub- 
spatulate,  its  cephalic  angle  rectangulate  with  an  accompanying  marginal 
notch  dorsad,  its  ventral  margin  straight  for  two-fifths  the  length  caudad 
of  the  apex,  thence  concave. 

Tegmina  danuiged  in  imique  type  but  in  i)erfect  condition  clearly  sur- 
passing the  fourth  abdominal  tergite,  as  incomplete  they  reach  distad  of 
the  middle  of  the  same;  distal  extremity  and  costal  and  sutural  margins 
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too  imperfect  to  describe  their  character  or  give  the  relative  breadth  of 

tlie  mai-oinal  and  anal  fields;  venation  of  undamaged  areas  similar  to  that 
of  M.  cuttcri  but  coarser,  often  open  and  with  fewer  components.  Wings 
developed  as  fully  as  tegmina,  details  of  structure  not  determinable  in  their 
damaged  condition. 

Prostemal  process  exactly  as  in  M.  cuttcri.  ]\Iesostemal  lobes  with 
interspace  sublongitudinal,  acutely  expanded  briefly  latcro-cephalad,  the 
least  width  of  interspace  at  one-third  of  length,  tlic  internal  margins  of 
mesosternal  lobes  decidedly  diverging,  weakly  arcuate,  to  the  shorter, 
oblique  subtruncate  caudal  margins  of  the  lobes.  Metastemal  lobes  con- 
tiguous for  almost  their  entire  length,  their  caudal  mai^s  individually 
convex. 

Abdomen  with  tergites  of  proximal  three-fourths  appreciably  tcctate- 
carinate  medio-longitudinally:  penultimate  and  antepenultimate  tergites 
weakly  bullate  and  subclavate,  particularly  when  seen  from  dorsiun,  pen- 
idtimate  tergite  with  di-tal  margin  as  a  whole  broadly  concave,  bearing 
mesad  a  snbvcrtical,  vciitrad  directed,  short  acute  digitiform  process, 
laterad  of  which  the  ventral  portions  of  the  distal  margin  are  briefly 
lamellate  developed,  these  subvertical  in  disposition,  each  of  these  three 
projections  apparently  fitting  into  subjacent  depressions  in  the  ultimate 
tergite.  disto-Iatcral  angles  of  penultimate  tergite  acute,  incurved  against 
the  cereal  bases:  ultimate  tergite  (supra-anal  ]~)latc)  scutcllatc,  divided 
into  two  unequal  parts,  the  proximal  far  the  larger,  truncately  subcuneiform 
its  greatest  proximal  width  subequal  to  the  median  length,  lateral  mai^ns 
evenly  converging  distad  for  two-thirds  their  length,  the  distal  third  of  these 
subspatulately  arcuate,  the  distal  border  of  this  l)asal  section  inset  and 
transversely  truncate;  surface  of  basal  section  with  swollen  and  rounded 
marginal  ribs,  which  distad,  where  the  margin  is  subspatulate,  give  place 
to  appreciable,  slightly  striate,  paired  concavities,  median  surface  of  basal 
portion  of  tergite  with  a  medio-longitudinal  sulcation,  which  is  deeply  ex- 
cavate proximad,  and  a  pair  of  lateral  sulciforni  impressions  terminating 
at  the  subspatulate  sections  of  the  lateral  margins,  all  three  appreciably 
interrupted  mesad  by  another  rectangulate  transverse  impression;  distal 
section  of  ultimate  tergite  small,  acute  linguiform,  less  than  half  as  long  as 
basal  section,  inset  in  transverse  truncation  of  distal  margin  of  latter, 
in  transverse  section  \'-shaped:  cerci  reaching  caudad  as  far  as  apex  of 
ultimate  tergite,  deeply  bifid,  dorsal  fork  inflated,  in  profile  moderately 
decurved  distad,  dorsal  surface  of  fork  deplanate  proximad,  acute  distad; 
internal  face  with  a  distinct  tooth,  directed  internally,  at  middle  of  length; 
ventral  fork  nearh'  as  long  as  dorsal,  transversely  sublamcllate,  dorsal 
surface  concave,  apex  moderately  acute  as  seen  in  ventral  aspect,  whole 
appearance  of  ventral  fork  of  cerci  suggesting  that  of  an  infra-cereal  plate: 
ultimate  sternite  (subgenital  plate)  subcompressed,  apex  acute  in  both 
lateral  and  ventral  views,  dorso-lateral  margin  shallowly  concave;  pallium 
moderately  elevated  dorsad  of  sternite  borders. 

Cephalic  and  median  limbs  similar  to  but  even  stockier  than  in  M. 
cutteri,  surface  more  rugose,  the  cephalic  femora  without  a  definite  dorso- 
longitudinal  carina,  the  thickening  of  the  caudal  margin  of  the  flexor 
surface  more  definitely  strumose  and  the  brush  of  hairs  on  the  same  less 
continuous  and  less  dense;  median  femora  heavier  and  uniformiiy  deeper. 
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less  expanding  distad,  the  dorsal  margin  rather  strongly  and  uniformly 

arcuate,  cephalic  genicular  lobe  les<  subacute  and  more  nearly  rounded 
rcctanp;nlatc  than  in  M.  ciittcri,  dorsal  niaririn  virtually  without  hairs, 
ventral  niarszin  witli  the  brush  less  dense  than  in  M.  cuttcri;  median  tibiae 
with  deplanation  as  in  cutteri.  Caudal  femora  with  their  apices  slightly 
surpassing  the  abdomen,  relatively  slender,  greatest  depth  contained  nearly 
five  times  in  length,  details  as  described  in  M.  cutteri  except  that  the 
ventral  margin  of  the  genicular  l()])cs  is  sigmoidally  sinuate,  having  an 
extensive  preapical  concavity:  caudal  tibiae  with  pilosity  by  no  means 
as  dense  as  that  in  M.  cutteri,  consisting  of  but  a  few  scattered  long  hairs 
and  a  very  sparse  shorter  vesture,  extensor  surface  less  strongly  oblique 
deplanate  than  in  M.  cutteri,  each  margin  with  six  spines,  one  apical  in 
each  case;  caudal  tarsi  damaged. 

Coloration. — Palo  base  color  of  head,  pronotuni  and  abdomen  oclira- 
ceous-orange,  somewhat  paler  on  the  last  mentioned,  the  pleura  nearer 
cinnamon-rufous,  washed  with  olivaceous-green  dorsad,  the  venter  dull 
honey  yellow.  Clypeal  suture  of  head  and  a  narrow,  sinuate  transverse  bar 
extending  across  the  face  between  the  eyes  at  tlic  lower  edge  of  the  antennal 
scrobes  blackish  fuscous,  dorsal  section  of  frontal  costa  washed  with  russet; 
eyes  bronzy  brown;  antennae  with  the  two  proximal  articles  of  the  gen- 
eral color  of  the  head,  thence  olivaceous-green  becoming  increasingly 
infuscate  distad,  each  article  (as  far  as  antennae  are  preserved)  very  nar- 
rowly annulate  distad  with  whitish.  Pronotum  with  nearly  all  of  its 
margins  and  the  three  more  caudal  transverse  sulci  bordered  or  pencilled 
with  olivaceous-fuscous,  the  exceptions  being  the  median  areas  of  the 
cephalic  and  caudal  margins  of  the  disk,  most  of  the  ventral  margin  of 
the  lateral  lobes  and  most  of  the  lateral  portions  of  the  fourth  (last) 
transverse  sulcus.  Tegmina  with  the  base  color  olive  (of  Ridgwa>  I,  the 
venation  outlined  against  this  dull  cream-buff.  Abdomen  with  all  of  the 
tergitcs  except  the  three  distal  ones  narrowly  amiulate,  or  more  definitely 
beaded,  with  fuscous;  distal  margin  of  penultimate  tergite,  with  its  various 
protuberances,  blackish  fuscous,  the  internal  margin  and  ventro-intemal 
face  of  the  dorsal  fork  of  the  ccrcus  and  several  maculae  along  the  external 
border  of  the  ventral  fork  blacki^li  fuscou-.  Cephalic  limbs  pale 
ochraceous-orangc  passing  to  cinnamon-biown  on  tibiae  and  tai'si;  median 
limbs  similar  but  darker  in  tone  with  an  obscure  clouding  of  dull  olive 
patches;  caudal  femora  with  a  base  color  of  light  ochraceous-bufiF,  con- 
spicuously transverse  trifasciate  with  liver  brown,  the  genicular  extremity 
with  a  base  of  ochraceous-tawny,  the  genicular  arches  and  distal  border  of 
dorsal  surface  pencilled  in  olivaceous-fuscous;  internal  and  ventral  faces 
of  caudal  femora  solidly  ox-blood  red  with  a  pregenicular  annulus  of 
ochraceous-buff;  caudal  tibiae  on  external  face  buckthorn  brown,  obscurely 
speckled  proximad  with  blackish  fuscous,  internal  face  and  most  of  ex- 
tensor surface  shining  black  with  a  narrow  pretenicular  annulus  of 
ochraceous-buff.  internal  spines,  wholly,  external  spines  on  internal  face 
and  at  tips  similarly  shining  black. 

Length  of  body,  23.3  mm.;  length  of  pronotum,  5;  greatest  width  of 
pronotum,  4.5;  incomplete  length  of  tegmen,  8;  length  of  caudal  femur,  13.6. 
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The  ty])c  of  this  very  striking  and  distinctive  species  is  unique.  There 
is  little  doubt  but  that  it  is  a  forest  foliage  type,  jirobably  a  vine  or  tangle 
dweller  from  what  we  know  of  other  members  of  the  group. 

Mezentia  acanthopyga,>>  new  species.  Plate  6,  figs.  34-36;  pi.  7,  fig.  42. 

This  species,  which  is  more  distinct  from  the  other  forms  of  the  genus 
than  they  are  from  one  another,  can  be  distinguished  very  readily  by  the 
characters  given  in  the  key  to  the  species.  As  we  know  the  present  species 

and  risrnda  solely  from  the  the  male  sex,  and  cutfrri  on  the  basis  of  the 
female  alone,  the  genitalia  can  be  contrasted  only  with  those  of  viscnda, 
but  here  we  find  numerous  features  of  difference,  the  most  apparent  being 

the  sliarply  angulate  lateral  i)ortions  and  more  numerous  appendages  of 
the  distal  margin  of  the  penultimate  tergite  of  the  abdomen  and  the  llexuose 
but  non-bifid  cerci. 

Type—  6  ;  Teffc.  State  of  Amazonas,  lirazil.  December  8,  1929.  (H. 
S.  Parish.)     [Ilebard  Collection,  Type  no.  132G.] 

Size  slightly  larger  than  in  visftuht,  very  distinctly  smaller  than 
in  M.  cutteri;  general  form  and  proportions  much  resembling  those  of  M. 
visenda. 

Iiead  much  as  in  M.  visenda  but  occiput  more  definitely  and  evenly 

bullate.  descending  in  a  regular  arcuation  to  the  decidedly  more  d(H-livent 
fastigiuni,  but  the  faintest  i^ossihle  trace  present  of  the  juxta-ocular  oc- 
cipital nodes  seen  in  M.  visenda:  fastigium  in  profile  with  the  angle  of 
declivity  greater  than  45°,  as  seen  in  dorsal  view  with  its  general  outline 
suggesting  the  conventional  keystone,  the  dorsal  portion  of  which  is 
cephalad;  juxta-ocellar  angles  of  the  fastigium,  when  seen  in  tlie  same  view, 
apju-eciably  acute;  surface  of  fastigiuni  shallowly  but  appre('ial)ly  concave, 
a  small  but  distinct  pit-like  impression  near  the  cephalic  margin;  fastigio- 
faeial  angle,  in  profile,  obtuse-angulate,  as  much  as  but  less  sharply 
produced  than  in  M,  visenda:  frontal  costa  distinctly  separated  from  the 
fastigium  by  tlie  transverse  carina  of  the  fastigio-facial  angle,  dorsal  sec- 
tion, i.e.  that  dorsad  of  the  median  ocellus,  subscutellate,  roughly  hexagonal, 
greatest  width,  which  is  on  a  line  with  the  dorsal  margin  of  the  antennal 
scrobes,  subequal  to  the  depth  of  the  same  portion,  the  lateral  margins 
rather  sharjily  constricted  immediately  ventrad  of  the  ocellus  and  on  a 
line  with  the  paired  infra-antennal  transverse  sulci,  thence  these  margins 
diverge  and  btcoine  lost  in  the  general  rugosity  of  the  lower  face,  not  clearly 
reaching  the  ( l>  i)eal  suture;  surface  of  frontal  costa  dorsad  subexcavate, 
heavily  and  coarsely  cribroso-punctate,  briefly  sulcata  immediately  ventrad 
of  the  median  ocellus:  suiipleuKMil ary  facial  carinae  much  a^  in  I'hcnda. 
Eyes  in  general  form  and  promiiiciici^  as  in  M.  visenda  but  vertical  axis 
more  inclined  ventro-caudad.  Antennae  as  in  visenda,  articles  twenty- 
three  in  number. 

Pronotum  very  similar  to  that  of  M.  visenda  but  slightly  broader  across 
the  caudal  margin  of  disk,  this  width  being  equal  to  approximately  four- 

■ '  I'loiii  //  .'M"a  tJinrii.  and  ' ; '/  hul lorJ:-^,  in  allusion  to  the  angulate  lateral  processes 
of  the  penultimate  tergite  of  the  abdomen. 
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fifths  of  the  mudiaii  length  of  the  pronotum:  cephahc  margin  with  median 
emargination  broader  and  shallower  than  in  M.  visenda,  with  the  bound- 
ing lateral  points  less  evident  and  not  as  nodose;  caudal  margin  of  disk 
very  sliirlitly  and  broadly  obtnso-angulatc.  not  at  all  sinuate  laterad  of 
the  angle  of  the  margin;  no  median  carina  indicated;  transverse  sulci  on 
disk  as  in  visenda;  surface  of  disk  of  metazona,  which  is  faintly  longer 
than  one-third  of  the  median  length  of  the  whole  pronotum,  slightly  more 
deplanatc  than  in  visenda,  with  its  punctations  more  n  irular  and  more 
sharply  incised:  lateral  lobes  with  caudal  margin  in  part  at  least  straighter 
and  more  vertical  than  in  visenda,  interspace  between  third  and  fourth 
transverse  sulci  slightly  wider  than  in  visenda.  Fronotal  epistemum  as 
in  visenda  but  with  cephalic  l)ordcr  less  advanced  cephalad  in  relation  to 
cephalic  margin  of  latci-al  lobes  of  jironfitum. 

Toginina  laiiccolntc.  acuniinat(\.  co\'('ring  the  jiroxinial  two-tliirds  of 
the  abdomen,  greatest  width  at  proximal  two-fifths,  thence  narrowing 
regularly  to  apex,  sutural  margins  overlapping  for  two-thirds  of  the 
tegminal  length;  costal  margin  weakly  arcuate  in  proximal  third,  thence 
straight  subobliquc  to  the  very  narrowly  rounded  apex,  sutural  margin 
moderately  and  evenly  arcuate  for  the  whole  length  of  the  relatively  large 
anal  field;  marginal  field  quite  broad,  at  greatest  width  nearly  equal  to 
two-fifths  that  of  whole  tegmen,  discoidal  field  relatively  narrow,  anal  field 
broad,  equal  to  two-fifths  width  of  whole  tegmen;  venation  of  the  tyjie 
found  in  both  riifteri  and  vi--<rndn,  the  humeral  trunk  elements  and  the  anal 
vein  being  the  only  longitudinal  veins  which  are  clearly  marked,  the  humeral 
trunk  nearly  straight,  the  anal  vein  weakly  arcuate,  somewhat  paralleling 
the  curvature  of  the  sutural  margin,  areolation  of  the  anal  field  close  and 
less  open,  and  the  texture  of  the  field  more  coriaceous  than  clsowli(a-e. 
Wings  develojied  to  the  same  degree  as  the  tegmina,  their  apices  reaching 
to  the  tips  of  the  closed  tegmina."^ 

Prostemal  process  similar  to  but  proportionately  more  slender  and  more 
delicate  than  in  M.  cutteri  and  visenda,  faintly  more  elevated  than  in 
visenda.  Meso-tprnal  lol)e:=  with  interspace  narrower  and  more  distim-tly 
longitudinal  than  in  visenda,  shape  of  the  lobes  similar.  Metasternal  lobes 
similar  in  character  to  those  of  visenda  but  caudal  margins  less  convex  and 
slightly  more  oblique. 

Abdomen  with  all  tergites,  in  part  at  least,  medio-longitudinally 
carinate:  ante]ienultimat('  one  very  short,  laterad  no  longer  than  half  the 
length  of  the  preceding  tcrgite,  its  distal  margin  broadly  but  shallowly 
biconcave  with  an  evenh  i)roduced  median  obtusely  angulate  production 
joining  the  lateral  concavities,  ventro-laterad  the  margin  is  broadly  and 
roundly  obtuse-angulate  produced  l)ofore  fusing  with  the  penultimate 
tcrgite:  in  contrast  to  M.  visenda  the  i)enultimate  tergite  is  subconstricted 
proximad,  as  seen  from  dorsum  regularly  widening  to  marked  disto-lateral 
acute  productions,  which  in  lateral  view  are  seen  to  be  subrectangulate 
•  projections  of  the  ventro-lateral  portions  of  the  distal  margin,  dorsad 
of  which  angulations  the  lateral  sections  of  this  margin  ascend  nearly 
straight  to  be  i)aired  lateral,  roundly  decurved  subdcntiform  processes, 

37  On  account  of  the  unique  character  of  the  type,  and  the  fact  that  it  possesses 
many  diagnostic  features  evident  without  relaxation,  I  am  unwilling  to  subject  it  to 
the  hazard  of  a  second  relaxation  to  spread  the  wings. 
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which  are  rectangulate  in  outline  when  seen  from  the  dorsum,  and  separated 
by  a  roughly  concave  median  interspace  of  tlie  distal  margin  in  width 
equal  to  one-third  the  mean  width  of  the  whole  tcrgite,  this  portion  of 
the  margin  bearing  three  ventrad-directed  dentiform  projections,  the  median 
one  the  longer,  the  bases  of  all  of  which  are  continuous  with  the  median 
carina  of  the  tergite's  dorsal  surface  (median  one),  or  with  obtuse- 
angulately  divei^ng  sub-cariniform  folds  which  become  obsolete  proximad 
of  the  larger  paired  lateral  teeth,  the  surface  of  the  tergite  between  the 
median  carina  and  these  flanking  folds  longitudinally  sulcate  from  its  base: 
ultimate  tergite  (supra-anal  plate)  in  general  resembling  that  of  M.  visenda, 
but  differing  in  nearly  all  of  its  details,  the  small  distal  section  shorter  than 
in  visenda,  acute  linguiform  and  not  lanceolate,  surface  subconcave;  gen- 
eral outline  of  proximal  section  scutellatc,  lateral  margins  with  a  very 
definite  obtuse-anguiation  slightly  distad  of  middle,  proximad  of  which  they 
are  definitely  sinuate  expanding  to  base  and  distad  of  which  they  are  con- 
verging straight  oblique  to  the  narrow  but  marked  concavity  of  the  distal 
margin,  into  whicli  is  inset  tlie  linguiform  distal  section  of  the  tergite; 
surface  of  ultimate  tergite  with  vicinity  of  lateral  margins  proxmad  of  the 
angulation  somewhat  thickened  but  hardly  elevated,  paired,  converging 
concave  excavations  present  intramai^nally  in  the  distal  three-fifths  of 
the  tergite,  and  immediately  proximad  of  which  are  present  paired  sub- 
dentiform  tubercles  which  terminate  low  subdivergent  ridges  extending 
from  the  base  of  the  tergite,  the  tubercles  also  connected  by  a  fine  trans- 
verse sinuato-concave  sulcation,  median  jjurtion  of  distal  half  of  surface 
moderately  elevated,  mesad  in  its  length  with  a  marked  surface  impression: 
cerci  subcompressed  as  seen  fiom  dorsum,  in  profile  sharply  deflexed  from 
immediate  base  for  two-lifths  of  their  length,  narrowing  distad,  external 
surface  with  a  rim-like  fiangc  indicated  proximad  and  toward  the  con- 
cave portion  of  the  distal  margin  of  the  penultimate  tergite,  the  direction 
of  the  cercus  trend  changes  abruptly  at  the  proximal  two-fifths  to  first 
directly  caudad  for  a  very  short  distance,  tlien  dorso-caudad  to  apex, 
about  two-thirds  of  the  whole  section  distad  of  the  sharp  flexure  with  its 
dorsal  edge  broadly  developed  into  a  subcultriform  lamellation  of  even 
depth  and  obliquely  bevelled  on  external  face,  the  distal  third  of  this  section 
of  the  cercus  sharply  concave-emarginatc,  isolating  the  thick,  briefly 
uncinate  apex,  which  is  recurved  dorsad:  ultimate  sternite  (subgenital 
plate)  markedly  compressed,  subrostrate,  projecting  distad  of  cereal  apices 
a  distance  equal  to  two-thirds  the  length  of  the  ultimate  tergite,  apex  of 
ultimate  sternite  as  seen  from  dorsum  acute,  \iewed  in  lateral  aspect 
faintly  acute-angulate,  apex  free  from  and  caudad  of  dorsal  margins,  lateral 
surfaces  of  ultimate  sternite  definitely  dej^lanate  proximad.  ventrad  surface 
of  sternite,  except  distad,  with  a  definite  medio-longitudinal  carina,  in- 
creasing in  emphasis  proximad.  Lateral  series  of  brushes  on  most  of 
abdominal  sternites  strongly  marked. 

Cephalic  and  median  limbs  similar  to  but  slightly  less  robust  than 
those  of  M.  visenda;  cephalic  femora  with  trace  of  a  medio-longitudinal 
carina;  median  femora  proportionately  somewhat  longer  than  in  visenda, 
more  gradually  deepening  distad,  dorsal  margin  more  definitely  haired 
than  in  visenda;  median  tibiae  more  elongate  and  less  broadened  than  in 
visenda.   Caudal  femora  distinctly  stouter  and  less  attenuate  than  in  M. 


1938J 


KATUBAL  SCIENCES  OF  PHILADELPHIA 


89 


visenda,  their  apices  equalling  but  not  surpassing  the  apex  of  the  abdomen, 
greatest  depth  contained  approximately  four  times  in  length,  dorsal  margin 
more  strongly  arcuate  than  in  visenda,  ventral  mai^  even  straightcr  than 
in  same;  genicular  extremity  more  robust  than  in  visenda,  the  lobes 
similarly  formed;  paginal  pattern  with  its  elements  equally  numerous  but 
obtuse-angulate,  instead  of  acute  as  in  visenda,  serrulation  of  dorsal  margin 
with  its  elements  somewhat  more  delicate  than  in  visenda:  caudal  tibiae 
with  pilosity  far  denser  and  longer  than  in  visenda,  extensor  surface  as 
strongly  oblique  deplanatc  as  in  M.  cuttcri,  external  margin  with  five  or 
six,  internal  with  six  spines,  one  apical  in  each  case;  caudal  tarsi  equal  in 
length  to  two-thirds  that  of  tibiae,  markedly  long  pilose;  articles  very 
slender,  elongate,  subequal  in  length. 

Coloration. — General  color  of  occiput  and  abdomen  tawny-olivc.  dark- 
ening on  face,  dorsum  and  dorsal  section  of  lateral  lobes  of  pronotum  and 
much  of  pleura  to  snuff  brown,  the  genae  paling  to  clay  color  along  with 
much  of  the  ventral  section  of  the  lateral  lobes  and  several  spots  on  the 
pleura,  ventral  surface  pale  cinnamon-buff.  Dorsal  section  of  frontal  costa 
and  much  of  adjacent  fastigium  washed  with  bister;  antennae  bister 
proximad,  darkening  distad  to  fuscous;  eyes  bronze  brown.  Pronotum 
with  a  narrow  longitudinal  clouding  of  fuscous  dividing  the  two  color 
areas  of  the  lateral  lobes,  the  whole  cephalic  margin  between  these  lateral 
markings,  most  of  the  ventral  margins  of  the  lateral  lobes,  the  entire  caudal 
margin  and  all  of  the  transverse  sulci  except  the  cephalic  one  lined  with 
the  same  color.  Tegmina  with  the  venation  old  gold,  the  interstices 
proximad  dark  olive,  becoming  blackish  distad.  Penultimate  abdommal 
tergite  with  all  of  its  marginal  productions  and  the  distal  margin  for  some 
distance  laterad  of  these  pencilled  with  blackish,  the  tubercular  nodes  on 
the  ultimate  tergite  and  the  ajiiccs  of  the  cerci  also  blackish.  Cephalic  and 
median  limbs  light  brownish  olive;  caudal  femora  on  external  and  dorsal 
face  brownish  olive  with  the  carinae  and  paginal  pattern  largely  outlined 
in  tawny-olive  to  cinnamon,  internal  and  ventral  faces  uniform  raw  sienna, 
genicular  extremity  washed  with  sudan  brown,  the  arches  more  sanford's 
brown  pencilled  with  bay,  the  medio-dorsal  emargination  of  the  genicular 
extremity  narrowly  marked  with  blackish;  caudal  tibiae  externally  of  the 
color  of  the  external  surface  of  the  femora,  internally  progressively  blackish 
fuscous  distad,  spines  all  black  tipped;  caudal  tarsi  pale,  lined  dorsad  with 
fuscous.    All  body  and  limb  hairs  silvery  white. 

Length  of  body,  27.2  mm.;  length  of  pronotum,  5.2;  greatest  width 
of  pronotum  (across  lateral  lobes),  5.4;  length  of  tegmen,  12;  length  of 
caudal  femur,  15.4. 

The  type  of  this  very  remarkable  species  is  unique. 

BACTROPHORA  Wcstwood 

1S45.   Baclruphuid  \\'('ftt\voutl.  Arcana  Eiitoin.,  I,  p.  66.  i)lalc  XVII,  fig.  2. 
1905.   Scolocephalus  Bruncr,  Eiilom.  News,  XVI,  p.  314,  pi.  XI. 
1910.  ScolecocephcJm  Kirby,  Syn.  Catal.  Orth.,  HI,  p.  406. 

Genotype  (by  monotype). — B.  dominans  Westwood. 

This  most  striking  and  aberrant  genus  was  based  on  a  unicjuc  female 

specimen,  probably  dried  from  wet  preservation  judging  from  the  figure. 
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from  an  unknown  locality.  In  1905  when  he  erected  the  genus  Scolo- 
cephalus,  Bruner  was  quite  unaware  of  Westwood's  name  and  consequently 
no  comparison  was  made  with  it.  In  the  "Biologia",  which  appeared 
subsequent  to  the  description  of  ^olocephalus,  Bruner*'  considered  his 
genus  and  species  (S.  mirabilis)  to  be  synonymous  both  generically  and 
specifically  with  Westwood's  Bachtrophora  dominans.  However,  Kirby  in 
1910,  in  his  "  Catalogue  considered  not  only  the  species  but  the  genera 
as  well  to  be  distinct.  In  1921  Serapio  Martinez  reported  "  the  Madrid 
Museum  contained  a  male  individual  of  the  genus,  which  he  identified  as 
Westwood's  genotypic  species  dominans,  presumably  from  Santa  Fe  de 
Bogota,  Colombia,  and  at  the  same  time  stated  Dr.  Uvarov  had  informed 
him  the  British  ^Museum  of  Natural  History  possessed,  in  addition  to  the 
type,  a  sin,ul(>  male  specimen  from  British  Cluiaiia.  The  latter  specimen 
is  now  before  me,  thanks  to  the  courtesy  and  cooperation  of  my  colleague 
Dr.  Uvarov  and  the  atithorities  of  the  British  Mtiseum  of  Natural  History. 
Apparently  this  genus  is  of  the  greatest  rarity  in  collections,  as  although 
it  has  been  known  for  nearly  one  hundred  years  the  literature  records  but 
four  preserved  specimens. 

The  synonym>  of  Scolocephalus  is  clearly  evident  from  the  material 
in  hand,  including  the  unique  specimen  on  which  that  name  was  based, 
but  Bruner's  mirabilis  is  quite  a  distinct  species  from  Westwood's  dominans. 

Generic  relationship. — ^Yh&i  position  should  be  given  the  genus  has 
troubled  previous  workers.  Westwood,  of  course  using  the  obvious,  i.e.  the 
possession  of  a  greatly  produced  fastigium,  placed  the  genus  in  Serville's 
entirely  unnatural  assemblage  the  Conophori.  Subsequent  authors  for 
deca<le<  failed  to  mention  the  genus  and  Brunner  did  not  include  it  in  his 
1893  "  Kevision  ''.  Bruner  in  describing  SrolocrphaJ}i.<i  did  not  attempt 
to  i^Iace  his  genus  and  in  1908,  in  the  "  I^iologia  '".  inserted  it  following 
Dicacdrcliiis  and  before  71-iiblio})1ionis,  ;i  more  ntitural  jxisition  than  that 
of  Kirl)y  in  1910.  who  a>-()('iated  it  and  the  African  ctithymiid  Pristoconj])ha 
with  Isch)utcri(l(t,  ]{ ha  in  p]uicri<l(t  and  Acanthoxia,  in  all  probability  on 
account  of  the  superiicially  similar  fastigial  production. 

It  ^^as  only  after  numerous  examinations  and  comparisons  that  I  be- 
came convinced  of  the  projjriety  of  associating  Bactrophora  with  the 
Euthymiae.  The  exocephalism  found  in  the  African  genus  Pristocorypha, 
which  is  also  a  member  of  the  group  illustrates  the  same  character  of 
fastigial  specialization  seen  in  Bactrophora,  and  the  fundamental  afSnity 
of  that  genus  with  other  African  genera  of  the  Euthymiae  lacking  produced 
fastigia,  is  clearly  evident. 

88  Biol.  Cent.-Amer.,  Orth.,  II,  p.  250,  (1908). 
39  Syn.  Cat.  Orth.,  Ill,  p.  406. 

*^  Tomo  Cinctientenario,  Mem.  R.  Soc.  Espan.  Hist.  Nat.,  p.  505. 
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Dismissing  possession  of  tlie  remarkable  fastigial  process  and  also 
realizing  that  Bactrophora  is  more  cylindrical  in  general  form  than  the 
other  American  genera  of  the  Euthymiae,  we  find  many  features  shared 
with  Panamacris,  Rhicnod&rma,  Cristohalma,  and  Mezentia.  The  inter- 
ocular  vertex  shows  more  or  less  definitely  three  groups  of  transversely 
disposed  tubercles  reminiscent  of  Cristobdina,  the  transverse  carination 
of  the  clypeus  is  of  the  same  character  as  that  seen  in  the  other  genera, 
the  cephalic  margin  of  the  pronotal  disk  is  definitely  emarginate  mesad 
as  in  all  the  other  American  genera,  and  the  general  i^ronotal  form  and 
the  shape  of  the  caudal  margin  of  the  disk  are  reflected  in  Mezentia,  while 
the  numerous  pronotal  tuberculations  are  suggested  in  Mezentia  giJbbera 
and  Rhicnodcrma  (Lempira)  archimimiis. 

The  very  distinctive  and  cliaractcristic  structure  of  all  tlic  limbs  is  as 
in  the  other  American  iicnera  of  the  Eutliymiao,  ahhouch  the  Icnuth  re- 
duction of  the  second  caudal  tarsal  article  is  more  marked  than  in  anv 
of  these,  but  is  equalled  in  certain  Old  AVorld  Euthymiae.  The  very 
unusual  type  of  ultimate  tergite  (supra-anal  plated  of  tlie  male  is 
essentially  what  we  find  in  Mezentia,  in  its  very  marked  and  characteristic 
prolongation  distad  into  a  lanceolate  process. 

Generic  Characters. — Alate.  Form  slender.  Surface  in  general  smooth 
except  for  numerous  tubercles  on  dorsum  and  lateral  lobes  of  pronotum; 

thoracic  venter  and  cephalic  and  median  limbs  sparsely  hirsute,  caudal 
tibiae  markedly  long  hirsute,  venter  of  abdomen  distad  definitely  hirsute 
with  a  medio-longitudinal  glabrous  area;  venter  of  thorax  api^reciably 
concave  longitudinally.  Fastigium  markedly  rostrate  produced,  distinctly 
longer  than  occiput,  tapering  distad  to  an  acuminate  or  a  subdeplanate  and 
somewhat  expanded  obtuse  apex,  ventrad  medio-longitudinally  carinate, 
this  forking  proximad;  ti-ansverse  arcuate  impression  separating  fastigium 
from  occiput;  face  obliquely  retreating  in  profile,  in  cephalic  aspect  broad; 
frontal  costa  obsolete  ventrad  of  median  ocellus;  clypeus  with  transverse 
median  carina  pronounced  and  sharply  cut;  eyes  elliptical  in  outline, 
moderately  prominent;  antennae  23-jointed.  simple,  rather  heavy.  Pro- 
notum subcylindrical.  moderately  longitudinal,  lacking  median  and  lateral 
carinae;  cephalic  margin  of  disk  obtuse-emarginate  mesad,  caudal  margin 
broadly  obtuse  to  sinuately  arcuato-truncate;  metazona  comprising  one- 
third  total  length  of  pronotum;  transverse  sulci  at  most  but  moderately 
impressed,  tlie  principal  (caudal)  one  more  definite  than  the  others,  the 
cejihalic  one  not  clearly  cut;  tubercles  of  dorsal  surface  and  dorsal  por- 
tion of  lateral  lobes  pronounced,  spaced  and  biseriate  in  emphasis 
(mirabUis)  or  less  evident,  less  regular  and  not  definitely  biseriate  in  size 
(dominans) ;  lateral  lobes  of  pronotum  longitudinally  rectangulate,  ventral 
margin  sinuate  in  ce]ihalic  half.  Tegmina  reaching  to  apices  of  caudal 
femora,  failing  to  reach  apex  of  abdomen  by  approximately  the  pronotal 
length,  narrow,  lanceolate,  margins  subparallel,  apex  rounded;  principal 
venation  regular  and  longitudinal.  Wings  in  repose  reaching  to  tegminal 
apices,  broad,  subcycloid,  peripheral  margin  evenly  arcuate,  apex  not 
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produced.  Prosteraal  process  blunt  subspiniform,  moderately  inclined 
caudad;  mesostemum  in  male  with  interspace  disl^ctly  longitudinal,  X- 

shapcd;  metastcrnal  lobes  in  male  attingent  caudad.  External  auditory 
tympana  present  in  extreme  lateral  section  of  jiroximal  abdominal  tergite. 
Ultimate  tergite  (supra-anal  plate)  of  male  broad  in  proximal  half,  elongate 
rostrate-produced  distad,  reaching  to  apex  of  ultimate  stemite;  cerci  of 
male  elongate,  tapering,  incurved  at  apices;  ultimate  stemite  (subgenital 
plate)  of  male  rostrate  jiroduced.  carinate  ventrad.  Cephalic  femora  and 
tibiae  short,  robust,  rliicnodernioid.  subdeplanatc  on  flexor  surfaces:  median 
limbs  short,  stout,  subeompressed,  rhicnodermoid,  cephalic  genicular  lobe 
much  larger  than  caudal  one.  Caudal  femora  elongate,  slender,  moderately 
compressed,  dorsal  carina  paucispinulose,  ventral  margin  entire,  proximo- 
dorsal  snpra-cnxal  section  of  femm'  appreciably  differentiated  from  re- 
mainder of  dorsal  outline,  genicular  lobes  with  apices  weakly  acute:  caudal 
tibiae  faintly  compressed  in  proximal  half,  flexor  surface  deplanate;  ex- 
ternal spines  on  extensor  surface  seven  in  number,  one  apical;  spines  of 
internal  surface  ten  in  number,  one  apical;  caudal  tarsi  elongate,  slender, 
proximal  and  distal  articles  subequal  in  length,  second  slightly  longer  than 
half  of  either  of  the  others. 

Distribution. — British  Guiana,  Colombia  (probably  the  upjier  Orinoco 
section)  and  western  Costa  Rica.  But  three  definite  records  of  the  genus 
are  known. 

Key  to  Species 

1.  Fastigial  ]irocess  with  its  apex  moderately  expanded,  broaden*  than 
width  of  i)rocess  at  distal  third,  its  apex  obtuse-angulate  as  seen 
from  dorsum.  IVIajor  pronotal  papilliform  tubercles  less  strongly 
developed,  smaller  and  less  elevated,  not  contrastingly  marked  with 
fuscous.  Tegmina  of  male  narrower,  greatest  width  four  and  one- 
half  times  in  Icnath  of  same;  intercalated  longitudinal  nervures  be- 
tween principal  longitudinal  veins  strongly  marked,  parallel  and 
regular,  areolation  rectangulate  and  definite.  Internal  surface  of 
caudal  femora  dull  greenish  with  extreme  base  and  distal  fifth  orange- 
red  to  carmine;  caudal  tibiae  externally  dull  iMn-pli~li,  remainder 

carmine.    (British  Cluiana  and  Colombia.)  dominans  Westwood 

Fastigial  process  with  its  apex  not  at  all  expanded,  acuminate,  in  gen- 
eral tapering  to  the  acute  apex.  Major  pronotal  papilliform  tubercles 
more  strongly  developed,  larger  and  more  elevated,  contrastingly 
marked  with  fuscous.  Tegmina  of  male  broader,  greatest  width  con- 
tained not  over  four  times  in  length  of  same;  no  definite  direct  and 
parallel  intercalated  longitudinal  nervures  present  in  the  anastomos- 
ing irregular  areolation  between  principal  longitudinal  veins.  Internal 
surface  of  caudal  femora  dull  carmine  with  genicular  section  very- 
dark  purplish  olivaceous;  caudal  tibiae  externally  grayish  olivaceous, 
elsewhere  very  dark  purplish  olivaceous.    (Costa  Rica.) 

mirahilis  (Bruner) 

Bactrophora  dominans  Westwood.    Plate  i.  fif?s.  i  and  2;  pi.  3,  fig.  15. 

1842.  Bactrophora  dominans  Westwood,  Arcana  Entomol.,  I,  p.  66,  pi.  17,  fig.  2. 
[  9  ;  Unlaiown  locality.] 
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The  female  type  of  dominans,  which  is  now  in  the  British  Museum 
of  Natural  History,  I  conclude  from  Westwood's  figure  had  been  dried  from 
a  liquid  preservative,  and  the  exceedingly  brief  and  incomplete  descrip- 
tion is  of  little  value  without  the  accompanying  illustration,  which,  how- 
ever, permits  relatively  ready  recognition  of  the  species.  I  now  have 
before  me,  thanks  to  the  authorities  of  the  above-mentioned  institution, 
the  male  specimen  from  British  Guiana  belonging  to  them  mentioned  by 
INIartinez.'^  Below  is  given  a  description  of  the  salient  features  of  the 
species  drawn  from  this  individual. 

The  male  specimen  considered  dominans  by  Martinez  and  said  to  be 
from  Santa  Fe  de  Bogota,  Columbia,  may  be  found  to  represent  a  third 
species  of  the  genus,  although  it  is  inadvisable  to  name  it  without  con- 
lirmatory  comparisons.  The  figures  and  the  very  careful  and  detailed 
description  of  this  Colombian  specimen  show  certain  differences  from  the 
available  male,  which  is  clearly  Westwood's  dominans,  having  been  de- 
termined by  Uvarov  after  comparison  with  the  female  type  of  the  species, 
and  no  reason  exists  for  questioning  their  identity.  The  Colombian  male 
is  figured  as  having  the  fastigium  thicker  transversely  than  in  the  British 
Guiana  specimen,  more  decurved  in  profile  and  the  apex  hardly  at  all 
enlarged  laterad,  instead  of  being  very  appreciably  broadened  at  the 
extremity,  while  the  tegmina  appear  proportionately  broader,  although  this 
may  be  due  to  their  broken  apices  in  the  Colombian  individual.  The  color- 
ation of  the  latter  specimen  doubtless  has  been  influenced  by  its  prior 
preservation  probably  in  alcohol,  as  suggested  by  ]\rartinez,  and  certain 
tonal  difTerenccs  noted,  such  as  the  obscure  red  color  of  the  tegminal 
spotting,  are  doubtless  due  to  discoloration. 

S  ;  "  R.  Paruni  (doubtless  a  transliteration  error  for  Rupununi  River), 
British  Guiana.  -May  1916.  (C.  E.  Bodkin.)  [British  Museum  of 
Natural  History.] 

Description  of  male. — Size  medium;  form  elongate  subcylindrical; 
surface  smooth  except  on  pronotum,  pleura,  fastigium  and  face,  the 
pronotum  being  tuberculate,  the  pleura  cribroso-punctate,  the  fastigium 
sparsely  micro-punctulate,  the  face  very  sparsely  and  obscurely  sha- 

greenous. 

Head  with  fastigial  process  equal  to  three  times  the  length  of  the 
normally  exposed  occiput,  the  latter  subdeplanate ;  interspace  between  eyes 
equal  to  slightly  more  than  two-thirds  the  proximal  width  of  the  fastigial 
process,  transverse  impression  of  the  same  area  marked,  caudad  bordered 
by  three  spaced  subobsolete  tuberculaiions,  and  one  additional  one  on  each 
side  near  the  eye  margin:  fastigium  rounded  in  section  dorsad  and  laterad, 
with  greatest  proximal  width  equal  to  one-third  of  its  length,  as  seen  from 
dorsum  narrowing  distad  to  the  distal  ninth,  which  is  definitely  and  rather 

«^Tomo  Cincuentenario  Mem.  R.  Soc.  Espan.  Hist.  Nat.,  p.  504,  (1921). 
«2  Idem,  pp.  503^,  figs.  1  and  2. 


94 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


sharply  expanded  laterad  into  nearly  rectangiilate  lobation=.  the  breadth 
of  which  is  equal  to  two-thirds  that  of  proximal  width  of  the  fastigial 
process,  the  apical  margin  of  the  fastigium  obtuse-angulate/^  at  ap- 
proximately proximal  and  distal  thirds  the  surface  bears  dorsad  and  laterad 
very  weak  and  .^nbobsolete  inequalities  which  merely  break  the  even  at- 
tenuation of  the  fastigium;  ventral  surface  of  fastigium  bearing  a  very 
definite  niedio-longitudinal  carina,  reacliing  from  the  extreme  apex 
proximad,  forking  briefly  distad  of  the  antennal  insertions,  on  each  side 
of  this  the  surface  is  shallowly  but  progressively  more  broadly  sulcata  from 
the  middlt'  proximad  to  the  antennal  scrobes,  at  middle  of  fastigial  length  a 
tubercle  is  i)resent  on  each  side  just  dorsad  of  the  sulcation;  in  profile 
the  fastigium  is  faintly  ascending  with  the  immediate  apex  slightly  up- 
turned; frontal  costa  obsolete,  represented  only  by  the  few  small  tubercles 
which  interantcnnally  terminate  the  forking  of  the  fastigial  carina;  face 
broad,  lateral  carinae  siibobsolete,  weakly  diverging  ventrad.  Eyes  • 
moderately  jirominent  wlieii  seen  from  doi'snm,  in  lateral  view  ovate, 
greatest  depth  eciual  to  one  and  three-fourth  times  that  of  infra-ocular 
portion  of  genae.  Antennae  equal  to  approximately  the  combined  length 
of  head  (with  fastigium)  and  pronotum,  famtly  heavier  at  distal  tibiird 
than  at  proximal  third. 

Pronotum  with  lateral  portions  subparallel  as  se(Mi  from  dorsum,  greatest 
w'idth  eciual  to  four-iifths  of  greatest  median  length,  in  lateral  view  seen 
to  be  but  very  faintly  sellate;  cephalic  margin  of  disk  with  median 
emargination  arcuately-obtuse,  the  bordering  pair  of  lobules  obtuse- 
angulate,  definitely  tuberculate  on  their  dorsal  siu-face,  the  cephalic  margin 
laterad  having  on  each  side  three  spaced  similar  but  progressively  smaller 
lobules;  caudal  margin  very  broadly  and  weakly  obtuse-angulate  with 
several  adjacent  low  tuberculations ;  cephalic  transverse  sulcus  dorsad 
merely  an  impression,  the  second,  third  and  fourth  (principal)  more  evident, 
the  last  at  ai)proximately  the  caudal  third,  tuberculation  of  dorsal  surface 
and  dorsal  two-thirds  of  lateral  lobes  pronounced,  denser  on  metazona  than 
elsewhere,  occasionally  more  cicatriform  than  purely  tuberculate,  not 
markedly  biseriate  in  development:  lateral  lobes  of  pronotum  subrect- 
angulate,  great(>st  depth  equal  to  two-thirds  greatest  dorsal  length  of  lobes; 
ventro-cephalic  angle  slinhtly  acute,  ventral  margin  appreciably  concave 
in  cephalic  three-fifths,  nearly  straight  oblique  caudad,  ventro-caudal  angle 
obliquely  truncate,  caudal  margin  of  lobes  vertical,  straight  until  dorsad 
it  i)asscs  into  the  outline  of  the  caudal  margin  of  the  disk. 

Tegmina  with  greatest  width  contained  four  and  one-half  times  in  the 
length,  the  costal  and  >utural  margins  subparallel  for  the  greater  portion 
of  their  length:  longitudmal  veins  strongly  marked,  evenly  spaced  and  sub- 
parallel,  intercalated  accessory  longitudinal  nervures  developed  between 
the  longitudinal  veins,  equidistant  in  position  and  of  similar  emphasis, 
all  with  numerous  cross-veins  dividing  the  areas  into  generally  rectanoulatc 
areolcts;  marginal  field  with  areolcts  more  irregular  than  eUewhcre, 
mediastine  vein  reaching  only  to  two-fifths  of  tegminal  length;  anal  field 

43  The  whole  dcvclopinont  of  the  apex  of  the  fastigium  is  such  that  before  I  saw 
the  present  male  I  was  inclmed  to  consider  Westwood's  drawing  of  thb  area  due  to  & 
teratological  condition.  The  present  specimen  proves  this  to  be  unfounded. 
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witli  venation  and  areolation  as  a  whole  very  regular,  loss  uniform  onh'  near 
the  immediate  sutural  margin.  Wings  when  expanded  falling  short  of  the 
tegminal  apices  by  slightly  less  than  half  of  pronotal  length,  the  greatest 

breadtli  wlion  oxpandod  equal  to  apjiroxiinntoly  three-fourths  of  the  alar 
length,  ai)ex  bluntly  rounded;  radiate  field  with  intercalated  false  nervures 
few,  present  only  in  the  peripheral  sections  of  the  respective  interspaces 
and  not  in  all  of  them. 

Prosternal  process  with  its  blunt  apex  well  romided;  mesosteraal  lobes 
with  their  internal  niaruins  subobtuse-angulate,  interspace  with  its  cephalic 
portion  reversed  subtrifional,  the  greatest  Ccophalic)  width  between  foveolae 
equal  to  twice  the  length  to  point  of  least  width,  which  latter  is  faintly  more 
than  one-third  the  cephalic  width  of  interspace,  caudal  border  of  lobes 
arcuately  diverging;  metasternal  lobes  broadly  attingent  mesad,  their  ac- 
companying foramina  but  narrowly  separated,  the  two  disposed  in  a  trans- 
verse arcuate  iigiu'c. 

Penultimate  abdominal  tergite  with  a  median  distinct  but  rather  shal- 
low rectangulate  emargination  of  the  distal  border,  this  flanked  laterad 
by  very  small  acute  angles  and  more  laterad  by  larger,  more  pronounced 
but  dcjircsscMl  acute-angidate  furcula-like  projections;  ultimate  tergite 
(supra-anal  ])l;i1c»  with  scutcllatc  i)roximal  half  broader  than  long,  its 
lateral  margins  arcuate-convergent,  its  surface  bearing  a  pair  of  obscurely 
indicated  subparallel  median  carinulae,  between  which  the  surface  is  sub- 
concav(\  tlie  usual  transverse  arcuate  ledge-like  carina  at  distal  third  of 
proximal  half  of  torgito,  distod  of  tliis  the  mc(lian  carinae  are  closer  to  one 
another  and  the  more  lateral  areas  with  their  surfaci*  more  strongly  con- 
cavo-excavate  than  proximad  of  the  transverse  carma;  distal  half  of 
ultimate  tergite  narrow  elongate,  sublinguiform,  acute,  without  definite 
surface  sculpture,  reaching  to  apex  of  ultimate  sternite  (subgenital  plate) : 
cerci  reaching  almost  to  apex  of  idtimato  sternite.  tapering,  distal  two-fifths 
moderately  arcuate  dorso-mesad:  ultimate  sternite  (subgenital  plate)  de- 
cidedly compressed  and  quite  sharply  acute  when  seen  from  venter,  seen 
in  profile  the  i\pQ\  is  moderately  acute,  ventral  carination  of  distal  two- 
thirds  of  sternite  marked,  thence  ])roximad  the  carina  is  divided  and  a 
jn'onounccd  medio-longitudinal  concavity  is  present,  which  extends  proximad 
across  the  three  preceding  sternites,  flanked  laterad  on  the  more  proximal 
two  of  these  by  definite  fringing  brushes  of  hairs. 

Caudal  femora  slender,  greatest  depth  contained  slightly  over  six  and 
one-half  times  in  the  length,  supra-coxal  lobule  very  distinct  and  definite, 
general  shape,  seen  in  profile,  tapering  but  little  to  pregcnicular  section; 
dorsal  carina  and  those  bordering  the  pagina  with  a  few  w^ak  serrulations, 
these  very  few  on  the  ventral  margin  of  the  pagina ;  paginal  pattern  regular 
but  weakly  impressed,  never  more  acute  than  obtuse-angulate ;  ventral 
surface  relatively  broad,  but  shallowly  subsulcate:  caudal  tibiae  with  com- 
pression of  proximal  half  apprecial)le  but  weak. 

Coloration. — General  base  color  of  head,  i)ronotum,  pleura,  sterna  and 
limbs  olive-citrine  (of  Ridgway)  darkening  to  brownish  olive  on  fastigium 
and  tegmina,  the  abdomen  with  the  normally  exposed  apex  light  brownish 
olive.  Head  with  the  proximal  ventral  grooves  of  the  fastigium  dull  isabel- 
line,  face  of  the  fastigial  color,  the  pale  color  of  the  genae  forming  the 
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cephalad  end  of  mustard  yellow  pale  lateral  bars  which  extend  caudad 

across  the  ventral  two-fifths  of  the  lateral  lobes,  the  pleura  and  the  dorsal 

half  of  the  external  pagina  of  the  caudal  femora,  becoming  subobsolete 
distad  in  the  same  area;  eyes  sudan  brown;  antennae  with  proximal  article 
dull  isabelline,  remainder  dull  blackish  fuscous.  Pronotum  with  olive- 
citrine  of  disk  and  dorsal  three-fifths  of  lateral  lobes  slightly  darker  than 
that  of  occiput  but  not  quite  as  blackish  as  the  fastigium,  the  tubercles 
appearing  as  clear  grecniph-white  vesicles.  Tcgmina  blotched  quite 
regularly  with  numerous  in  general  roughly  quadrate  areas  of  pale 
ochraceous-salmon,  both  the  areolets  and  cross-nervures  being  involved, 
the  longitudinal  ones  deep  brownish  olive.  Wings  with  didc  solidly 
cadium  yellow,  the  apex  and  a  narrowing  peripheral  border  of  the  radiate 
field  infumate  with  prout's  brown,  this  clouding  not  reaching  the  internal 
border  of  the  wing,  the  similar  but  more  narrow  pencilling  of  the  immediate 
costal  margin  not  reaching  proximad  of  the  middle,  distal  portion  of 
discoidal  vein  pencilled  with  ]irout's  brown,  radiate  veins  and  cross-nervures 
within  cadmium  disk  similarly  colored.  Abdomen  with  its  normally  covered 
areas  ochraccoii>-tawny.  weakly  washed  iiroximo-dorsad  and  proximo- 
ventrad  with  brazil  red;  most  tergites  narrowly  bordered  distad  with 
blackish.  Caudal  femora  with  the  bicolored  longitudinal  pattern  (i.e.  olive- 
citrine  and  mustard  yellow)  pronounced,  the  dorsal  surface  olive-citrine, 
the  ventral  surface  entirely  dusky  dull  green,  the  internal  face  of  the  same 
shade  with  that  face  of  the  genicular  extremity,  adjacent  pregenicular 
section  and  a  narrow  proximal  border  (as  well  as  internal  surface  of  coxae) 
brazil  red,  crossed  at  the  narrowest  point  by  a  narrow  band  of  dull  green; 
caudal  tibiae  oxtornally  vinaccous-russet,  internally  dull  brazil  red,  internal 
spines  black-tippod.  external  spines  pale  olivaceous,  black-tipped;  caudal 
tarsi  washed  internally  and  touched  externally  with  jialc  brazil  red. 

$  (above  described):  length  of  body,  52  mm.;  length  of  fastigium,  10; 
dorsal  length  of  entire  head,  13.2;  length  of  pronotum,  7.3;  greatest  width 
of  pronotum,  5.9;  length  of  tegmen,  27;  greatest  width  of  tegmen,  5.9; 
length  of  wing,  24;  greatest  width  of  spread  wing,  16;  length  of  caudal 
femur,  18.6. 

9  type  (ex  Westwood) :  length  of  body,  including  fastigium,  3^2  inches; 
length  of  fastigium  before  eyes,  6/10  inch;  expanse  of  tegmina,  4  inches. 

Distribution. — ^The  locality  from  which  the  type  came  was  not  known. 
The  specimen  here  recorded  bears  the  most  definite  information  we  have 
on  the  species'  occurrence.  If,  as  I  presume,  the  hand-written  label  "R. 
Paruni "  on  it,  refers  to  the  well-known  great  interior  river  of  British 
Guiana,  the  Rupununi,  along  which  in  the  past  few  decades  the  Rupununi 
cattle  trail  has  been  opened  up,  we  have  some  concrete  idea  of  the  type  of 
country  inhabited.  The  Rupununi  flows  from  interior  grassland  of  difficult 
access  through  miles  of  dense  Guianan  forest  \mtil  it  joins  the  Essequibo. 
If  dominans  occurs  in  this  forested  territory  it  prefers  a  habitat  very  similar 
to  that  frequented  by  B.  mirabilis  in  Costa  Rica. 

The  specimen  recorded  by  Martinez  as  B.  dominant  from  Santa  Fe 
de  Bogota  ",  Colombia,  in  every  probability  did  not  come  from  the  vicinity 


Copyrighted  material 


1938] 


NATURAL  SCIENCES  OP  PHILADELPHIA 


97 


of  that  city,  which  is  in  a  temperate  region  entirely  different  from  the  type 
of  country  elsewhere  known  to  be  inhabited  by  this  and  related  genera. 
The  elevation  of  Bogota  is  8750  feet  and  the  environment  is  savanna  land 
of  pasture  and  planted  fields,  with  no  trees  except  introduced  eucalypts 
(vide  Chapman).  Bogota  has  served  for  decades  as  a  distributing  center 
for  zoological  material  secured  at  lower  levels  in  the  Magdalena  Valley 
to  the  west,  in  the  upper  levels  of  the  Orinoco  basin  just  across  the  Cordil- 
lera Oriental,  and  even  from  much  more  distant  parts  of  Colombia  to  the 
north  or  south.  No  other  locality  in  the  world  has  been  more  productive 
of  misleading  geographic  information  than  Bogota,  and  unless  supporting 
evidence  as  to  the  occurrence  of  a  species  there  is  available,  the  mere  locality 
should  be  looked  upon  with  suspicion.  Dr.  Frank  M.  Chapman,  the 
ornithologist,  in  his  great  work  on  "  The  Distribution  of  Bird-Life  in 
Colombia  "  has  devoted  a  number  of  pages  to  a  discussion  of  the  misuse  of 
"  Bogota "  as  a  locality  for  zoological  and  specifically  ornithological 
material,"  and  the  unsupported  locality  label  "  Bogota  "  on  an  insect  is  as 
open  to  question  as  it  would  be  on  a  bird  skin.  From  what  we  know  of  the 
Neotropical  Euthymiae  they  are  vine-inhabitants,  preferably  the  hanging 
vines  of  lowland  tropical  forest.  Everything  pomts  to  Bactrophora  doni' 
inans  following  the  same  preferences  as  its  relatives,  and  the  so-called 
Bogota  specimen  in  every  probability  came  from  either  the  lowland  forest 
of  the  upper  Magdalena  to  the  westward  or  the  Villavicencio  or  more 
eastern  districts  of  the  upper  Orinocan  drainage  basin  to  the  east  of  the 
Cordillera  Oriental.  Personally  I  feel  the  latter  area  was  the  original  home 
of  the  specimen  reported  by  ]\Iartinez.  An  important  highway  leads  from 
Bogota  eastward  across  the  Cordillera  Oriental  into  this  very  different, 
much  lower  and  distinctly  tropical  region. 

Specimen  examined:  The  single  male  above  listed. 

Bactrophora  mirabilis  (Bruner).   Plate  i,  figs.  3  and  4;  pi.  3,  fig.  15. 

1905.  Scolocephalua  mirabilia  Bruner,  Entom.  News,  XVI,  p.  314,  pi.  XI.  [  $ ; 
Pozo  Azul  [de  Pirns],  Costa  Rica.] 

The  unique  type  of  Bruner's  species  is  before  me,  from  the  Hebard 

Collection.  The  species  is  quite  distinct  from,  but  clearly  congeneric  with, 
Westwood's  dominans,  the  more  striking  dififerential  features  being  given 
in  the  key  to  the  species  of  the  genus. 

In  1908  Bruner  considered  his  species,  and  of  course  the  genus  Scolo- 
cephalus,  to  be  identical  with  Westwood's  B.  dominans,  but  Kirby  in  his 
"  Synonymic  Catalogue  of  the  Orthoptera "  *®  decided  the  genera  were 


**Bull.  Amer.  Mus.  Nat.  Hist.,  XXXVI,  pp.  11-14,  (1917). 

«Biol.  Cent.-Amer,  Orth.,  n,  p.  250,  (1908). 
*0VoI.  m,  p.  406,  (1910). 
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distinct.  A  careful  study,  with  both  forms  before  me,  shows  this  to  be 
incorrect,  although  the  species  are  very  different. 

B  (type);  Pozo  Azul  de  Pirns,  plains  of  the  Rio  Grande  de  Pirns, 
western  Costa  Rica.    ("C.  F.  Underwood.)    [Hebard  Collection,  ex  Bruner, 

Type  no.  308.] 

The  following  features  are  those  showing  noteworthy  difference  from 
B.  dominans. 

Size  slightly  larger;  form  somewhat  heavier  and  more  robust. 

Head  witli  intorocular  transverse  impression  between  occiput  and 
dorsal  surface  of  fastigium  but  weakly  arcuate,  less  so  than  in  dominans, 
bordered  caudad  by  three  spaced  groups  of  one  or  more  low  but  distinct 
tubercles,  with  a  single  detached  one  on  each  side  close  to  the  caudal 
margin  of  the  respective  eyes:  fastigium  approximately  two  and  one-half 
times  the  length  of  normally  exposed  occiput,  in  form  subconical.  tapering 
distad  to  a  weakly  blunted,  not  at  all  expanded  but  subacute  apex,  surface 
dorsad  rounded  transversely  with  very  faint  prcmedian  and  postmedian 
tumescence  as  in  dominans;  ventral  carina  as  in  dominans  but  proximal 
divided  area  somewhat  longer  and  more  sharply  defined  than  in  dominans, 
its  marginal  beaded  tubercles  more  pronounced,  although  hardly  at  all 
more  extensive  ventrad  as  costal  margins;  in  profile  the  fastigium  is  weakly 
ascending,  nearly  straight  and  not  at  all  upturned  near  apex.  Eyes  slightly 
narrower  and  more  elliptical  than  in  dominans. 

Pronotum  with  general  structure  as  in  dominans  except  for  the  deeper 
and  narrower  cephalic,  yet  obtuse,  angulation  of  the  cephalic  margin  of 
the  disk,  caudal  margin  of  disk  sinuately  low  arcuate;  pronotal  tubercles 
definitely  of  two  size  categories,  the  minor  one  proportionately  as  in 
dominans,  the  major,  made  up  of  the  marginal  and  numerous  of  the  discal 
as  well  as  several  dorsad  on  each  of  the  lateral  lobes,  very  appreciably 
larger  and  more  elevated  and  generally  contrastingly  colored. 

Tegmina  in  general  form  as  in  domina'M  but  proportionately  broader, 
the  greatest,  slightly  post-median,  width  contained  slight ly  less  than  four 
times  in  the  length,  the  costal  and  sutural  margins  less  obviously  subparallcl, 
apex  more  broadly  and  bluntly  arcuate  than  in  dominans;  principal  longi- 
tudinal veins  slightly  more  radiating  distad  than  in  dominans,  interspaces 
between  same  broader,  and  occupied  by  networks  of  many  anastomosing 
veinlets  without  definite  longitudinal  intercalated  elements  as  in  dominans; 
mediastine  vein  divided  and  reaching  to  middle  of  tegmen  (in  dominans 
less  definite  and  extending  only  to  basal  two-fifths) ;  anal  field  irregularly 
multi-areolate.  Wings  as  in  dominans  except  that  the  interstices  of  the 
radiate  field  more  frequently  have  intercalated  median  veinlets  and  these  of 
greater  length  than  in  dominans. 

Prosternal  process  more  compressed  than  in  dominans,  apex  slightly 
sharper.  Interspace  between  mesosternal  lobes  at  narrowest  point  propor- 
tionately less  than  in  dominans,  the  more  cephalic  portion  proportionately 
broader,  in  form  virtually  an  equilateral  triangle,  more  distad  portion  of 
internal  margin  of  lobes  in  part  obliquely  subtruncate  meso-caudad:  meta- 
sternal  lobes  with  their  attingent  sections  proportionately  shorter,  a 
lanceolate  inter-lobar  wedge  extending  caudad  some  distance  from  the 
slightly  narrower  and  more  elongate  foramina. 
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Penultimate  abdominal  tergite  with  median  emargination  of  distal 

margin  proportionately  narrower,  subcuneate  in  outline,  its  deepest  point 
transversely  truncate,  but  a  single  pair  of  bordering  acute  furculoid  plates 
present,  these  much  larger  than  either  pair  seen  in  dominans,  deplanate 
and  moderately  diverging:  ultimate  tergite  (supra-anal  plate)  with  the 
transverse  arcuate  ledge  somewhat  less  i)ronounced  than  in  dominans,  the 
median  jiaircd  longitudinal  carinae  obsolete  proximad  of  the  arcuate  ledge, 
moderately  definite  thence  distad  to  the  base  of  the  distal  rostrate  section, 
the  latter  narrower  and  more  sharply  acuminate  than  in  dominam:  cerci 
proportionately  somewhat  shorter  than  in  dominans,  reaching  distad  only 
to  middle  of  the  acuminate  distal  half  of  ultimate  tergite,  falling 
appreciably  short  of  the  apex  of  the  ultimate  sternite,  faintly  less  curved 
distad  than  in  dominans:  ultimate  sternite  (subgenital  plate)  slightly  less 
compressed  than  in  dominans,  its  ventral  medio-longitudinal  carina  less 
marked  and  less  elevated,  in  profile  its  distal  outline  somewhat  more 
sharply  acute. 

Cephalic  and  median  limbs  sliglitly  longer  than  in  B.  dominar\f<:  cephalic 
femora  with  internal  genicular  lobes  slightly  less  acute;  median  femora 
with  cephalic  genicular  lobes  more  broadly  rounded:  caudal  femora  as  in 
B.  dominans,  greatest  depth  contained  six  times  in  length;  caudal  tibiae  as 
in  dominans  except  that  the  subcomprcssed  proximal  portion  is  somewhat 
more  robust;  caudal  tarsi  similar  in  proportions  but  slightly  heavier  in 
build. 

Coloration. — In  general  buffy  olive  to  brownish  olive,  the  fastigium 
solidly  nearer  olive;  pale  lateral  line  less  striking  and  less  sharply  con- 
trasted than  in  dominans,  honey  yellow,  on  the  caudal  femora  extending 
distad  over  the  ventral  half,  instead  of  dorsal,  of  the  external  pagina.  Eyes 
Sudan  brown;  antennae  largely  russet,  the  iM'oximal  and  second  articles 
buffy  olive,  thence  for  an  appreciable  distance  both  dorsal  and  ventral 
surfaces  of  the  antennae  are  medio-longitudinally  sublineate  with  fuscous. 
Pronotum  wuth  most  of  the  tubercles  of  the  major  category  shining  blackish. 
Tcgmina  without  pronounced  pattern  but  rather  faint,  usually  intercalated 
and  small  subcqually  sized  maculations  of  leaf  green  are  seen  on  careful 
examination;  principal  longitudinal  veins  largely  pencilled  with  cinnamon- 
brown.  Wings  with  disk  aniline  yellow,  the  apical  infuscation  very  weak 
and  limited,  not  extending  at  all  proximad  on  either  the  costal  or  peripheral 
margins,  i)rincipal  radiate  veins  distad  pencilled  with  fuscous.  Abdomen 
with  distal  segments  quite  solidly  brownish  olive,  those  more  proximal 
tergites  quite  broadly  barred  transversely,  distad  on  each  tergite,  with 
mummy  brown.  Ventral  surface  tawny-olive  to  verona  brown.  Caudal 
femora  on  external  face  largely  ivy  green  dulling  in  places  to  olive  with 
the  ventral  half  of  pagina  occupied  by  part  of  the  pale  lateral  bars;  internal 
face  dull  carmine  with  genicular  area  very  dark  purplish  olivaceous,  ventral 
sulcus  very  dully  of  the  latter  color:  caudal  tibiae  very  dark  purplish 
olivaceous,  washed  externally  with  grayish  olivaceous,  internal  spines 
black,  external  ones  black  tipped:  caudal  tarsi  with  the  two  surfaces  much 
the  same  as  the  tibiae. 

Length  of  body,  55  mm.;  length  of  fastigium,  9.8;  dorsal  length  of 
entire  head,  13.2;  length  of  pronotum,  8.2;  greatest  width  of  pronotum,  6.1; 
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length  of  tegmen,  27;  greatest  width  of  tegmen,  7;  length  of  wing,  25.5; 
greatest  width  of  spread  wing,  17.5;  length  of  caudal  femur,  19.7. 

Diatributum. — ^The  sole  locality  from  which  this  very  remarkable  species 
is  known  is  Fozo  Azul  de  Pirris,  western  Costa  Rica.  This  place  is  merely 
a  very  small  cattle  ranch  near  the  upper  border  of  the  Llanos  of  the  lower 
Rio  Grande  de  Pirris,  at  the  junction  with  that  stream  of  the  Rio  Parrita. 
The  elevation  is  quite  low  (about  300  feet  above  sea-level)  and  the  environ- 
ment is  heavy  forest,  in  the  vine  tangles  of  which  Bactrophora  doubtless 
lives.  I  visited  Pozo  Azul  in  the  summer  of  1927,  a  three-day  journey 
in  the  saddle  from  San  Jose,  and  one  of  my  principal  incentives  was  the 
present  species.  However,  I  was  not  fortunate  enough  to  secure  additional 
material  of  it.  A  description  of  Pozo  Azul  and  its  environment  will  be 
found  in  my  narrative  "  Costa  Rica  Revisited."  *^ 

Specimen  examined:  The  unique  male  type. 

Explanation  of  Plates 

Plate  1. 

Fig.  1. — Bactrophora  dominans  Westwood.  Dorsal  view  of  male.  Rupununi  River, 

British  Guiana.  {XV/>.) 

Fig.  2.—Biicir(>iiIt()ia  donilunns  Westwood.  Lateral  view  of  male.  Rupununi  River, 

British  Guiuna.   (X  1^^-) 
Fig.  3. — Bactrophora  mirabilis  (Bruner).  Lateral  view  of  male  (type).  Pozo  Aeul, 

Costa  Rica.    (X  I'L-.) 
Fig.  4. — Bactrophora  mirabilis  (Bruner).  Dorsal  view  of  male  (type).  Pozo  Azul, 

Costa  Rica.   (X  1%  ) 
Fig.  S.—Pavamacri^  m(U]mfirn  (Hebard).  Lateral  view  of  male  (tsrpe).  Gatim, 

Canal  Zoiio,  Fanaina.  {yV-2.) 

Fig.  6. — Panamacris  magnijica  (Hebard).  Dorsal  view  of  male  (type).  Gatun,  Canal 
Zone,  Panama.  (X 

Plate  2. 

Fig.  7.—Cristobalina  seUata,  new  genus  and  species.  Lateral  view  of  female  (tjrpe). 

San  Cri.stobal.  Chiapa?,  Mexico.  (X3.) 

Fig.  8. — Cristobalina  sellata,  new  genus  and  species.  Dorsal  view  of  female  itype). 
San  Cristobal,  Chiapas,  Mexico.   (X  3.) 

Fig.  9. — Cristobalina  sellata,  new  genus  and  species.  Lateral  view  of  male  (allo- 
type).  Chichon  Itza,  Yucatan.  (X.iVj.) 

Fig.  10. — Cristobalina  seUata,  new  genus  and  species.  Dorsal  view  of  male  (allo- 
type). Chichen  Itsa,  Yucatan.  (X4%.) 

Plate  3. 

Fig.  11.— Panamacria  magnifica  (Hebard).  Portion  of  caudal  femur  of  male  (type), 
showing  serrulate  ventral  margin.  Gatun,  Canal  Zone,  Panama.  (Greatly 
enlarged.) 

Fig.  12.— -CriatobaUna  seUata,  new  genus  and  species.  Ventral  aspect  of  sterna  of 

female  (tyiio).    San  Cristobal,  Chiapas,  Mexico.    (Greatly  enlarged.) 
Fig.  13. — Cri.^tobaliiia  sellata,  new  genus  and  species.  Ventral  aspect  of  abdomen 
of  female  (type).  San  Cristobal,  Chiapas,  Mexico.   (Greatly  enlarged.) 


Year  Book  Acad.  Nat.  Sci.  Phila.,  1927,  pp.  32-34. 


Copyrighted  material 


1938J  NATUBAL  SCIENCES  OF  PHILADELPHIA  101 

Fig.  14. — Cristobalina  sellata,  new  genus  and  species.  Cephalic  view  of  head  of 

female  (type).   San  Cristobal,  Chiapas,  Mexico.  (X^Ms.) 

Fig.  15. — Bad lopJiora  miraJvUs  (Rniner).   Ventral  aspect  of  head  and  prostemum 
of  male  (type).   Pozo  Azul,  Costa  Rica.    (Greatly  enlarged.) 

Fig.  16.— Rhicnoderma  oUvaceum  Gerstaecker.  Cephalic  view  of  head  of  female 
(type  of  R.  glabra  Bruner).  Pozo  Azul,  Costa  Rica.  (X3.) 

PlATB  4. 

Fig.  17. — h'liioiixicrma  olivaccum  (Gor.-=taockcr).  Lateral  view  of  female  (type  of 

R.  (jhibm  lininor).    Pozo  Azul.  Costa  Rica.    (X  I'D 

Fig.  18. — Rhicnoderma  olivaceum  (Gerstaecker).  Lateral  view  of  male  (allotype). 
Pozo  Azul,  Costa  Rica.  (X  2.) 

Fig.  19.— EIiiciKxIcrina  olivaccum  (Gerstaecker).  Dorsal  view  of  male  (allotype). 

Pozo,  Azul,  Costa  Rica.  (X2.) 

Fig.  20. — Rhicnoderma  humile  Rehn.   Lateral  view  of  male  (allotype).  Chara, 
Costa  Rica.  (X  2.) 

Fig.  21. — Rliioiodi  r»)n  humUe  Rchn.  Dorsal  view  of  male  (allotype).  Chara, 

Costa  Rica.  (X2.) 

Fig.  22. — Rhicnoderma  archimimus,  new  species.   Lateral  view  of  female  (type). 
.  Subirana,  Honduras.  (X  2.) 

Pl.\tk  5. 

Fig.  23. — Rhicnoderma  archimimus,  new  species.   Lateral  view  of  male  (allotype). 
Subirana,  Honduras.  (X  2.) 

Fig.  24. — Rh'intndrrmn  archimimus,  new  species.  Dorsal  view  of  male  (allotype). 

Subirana,  Honduras.    (X  2.) 

Fig.  25. — Rhicnoderma  archimirmis,  new  species.  Dorsal  view  of  female  (type). 
Subirana,  Honduras.  (X2.) 

Fig.  26— Rhicnoderma  arcanum,  new  species.  Dorsal  view  of  female  (type).  Can- 
tarranas,  Honduras.  (X2.) 

Fig.  27. — Rhicnoderma  arcanum,  new  species.  Dorsal  view  of  head  and  thorax  of 

female  (type).   Cant ariMiias,  Honduras.  (X-1.) 

Fig.  28. — Rhicnoderma  humile,  new  species.   Cephalic  view  of  head  of  male  (allo- 
type).  Chara,  Costa  Rica.   iX^Vi  ) 

Fig.  29. — Rhicnoderma  archimimus,  new  species.   Cephalic  view  of  head  of  male 

(allotype).   Subirana,  Honduras.  (X4*/4.) 

Fig.  30. — Mezentia  visenda,  new  species.  Cephalic  view  of  head  of  male  (type). 
Yiu^maguas,  Peru.   (X  6.) 

Pi.ATf:  6. 

Fig.  31. — Mezentia  culteri,  new  species.   Dorsal  view  of  female  (type).  Lancetilla, 
Honduras.   (X  1%  ) 

'Eig.2S2—M(zcntia  visenda,  new  species.  Lateral  view  of  male  (type).  Yuri- 

maguas,  Peru.    (X  2%.) 

Fig.  33. — Mezentia  visenda,  new  species.   Dorsal  view  of  male  (type).  Yurimaguas, 
Peru.  (X2%.) 

Fig.  34.—^^(^rulia  nrnnihnpyga,  new  species.  Lateral  view  of  male  (tjrpe).  Teffe, 

Amazonas,  Brazil.  (X3.) 

Fig.  35. — Mezentia  acanthopyga,  new  species.   Dorsal  view  of  male  (type).  Teffe, 
Amazonas,  Brazil.  (X  3.) 

Pig.  36. — Mczi  iilia  nriuitliopyga,  new  species.    Cephalic  view  of  head  of  male 
(type).  Teffe,  Amazonas,  Brazil.  (X4^'jj.) 
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Plate  7. 

Fig.  37. — Mezentia  culteri,  new  species.  Lateral  view  of  female  (type) .  Lancetilla, 
Honduras.   (X 1%) 

Kg.  ZS.—Mfzcni'ni  nitiiri,  new  species.  Cephalic  view  of  head  of  female  (lype). 

Lancetilla,  Honduras.  (X4.) 

Fig.  39. — Mezentia  cutleri,  new  species.  Ventral  aspect  of  apex  of  abdomen  of 
female  (type).  Lancetilla,  Hondm^.   (Greatly  enlarged.) 

Fig.  40. — Mezentia  visenda.  new  species.  Lateral  view  of  apex  of  abdomen  of  male 
(type).   Yurimaguas,  Peru.    (Greatly  enlarged.) 

Fig.  41. — Mezentia  acanthopyga,  new  species.  Lateral  view  of  apex  of  abdomen  of 
male  (type).   Teffe,  Amazonas,  Brazil.    (Greatly  enlarged.) 

Fig.  42. — Mezentia  visenda,  new  species.  Dorsal  view  of  apex  of  abdomen  of  male 
(type).  Yurimaguas,  Peru.   (Greatly  enlarged.) 

Fig.  43. — Mezentia  acanthopyga,  new  species.  Dorsal  view  of  apex  of  abdomen  of 
male  (type).  Teffe,  Amazonas,  Brazil.   (Greatly  enlarged.) 
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A  NEW  PROCRYPTIC  PHASMID  FROM  CUBA 
(OETHOPTERA:  PHASMATIDAE) 


BY  James  A.  G.  Rehn. 

Dr.  S.  C.  Bruner,  of  the  Estacion  Experimental  Agronomica,  at  Santiago 
dc  las  Vc.sap.  Cuba,  pomotiiiic  past  sent  to  mc  for  study  a  singlo  individual 
of  a  most  int crest ing  procrypt ic  ])liasmid  species  belonging  to  the  genus 
Hesp('ru})hasina  [=  Phantdsls  Sau.-sure,  not  of  Thomson).  The  si)eeimcn 
was  the  proi)erty  of  Herniano  ("leniente.  of  the  C'olegio  de  la  Nuestra  Sehora 
dc  la  Caridad.  Santiago  de  Cuba,  who  had  jjennitted  Dr.  Bruner  to  send  it 
to  me  for  study.  The  species  was  found  to  be  undescribed,  and  through  the 
kindness  and  interest  of  Hermano  Clemente  the  unique  type  of  this  most 
striking  and  interesting  member  of  a  genus  quite  rare  in  collections,  has 
been  placed  in  the  collection  of  this  Academy. 

Hermano  Clemente  has  informed  Dr.  Bruner  that  the  specimen  was 
taken  in  a  deep  and  very  damp  ravine,  on  the  decayed  trunk  of  a  dead 
tree,  in  thick  undergrowth  largely  of  ferns.  The  Loma  de  San  Juan,  the 
type  locality,  is  in  the  Sierra  del  Cobre,  opposite  the  Loma  del  Gato,  a 
lo(alit\  from  which  Prof.  Bruner  has  sent  to  me  a  number  of  novelties 
shortly  to  be  described. 

Hesperophasma  ^  cordlferum,-  new  species 

This  species  is  more  nearly  related  to  H.  lyratum  (Bolivar)'  than  to  any 
other  member  of  the  genus,  and  needs  comparison  solely  with  that  form.  It 
chiefly  differs  from  lyratum  in  the  broader  mesonotal  expansion,  which  is 
wider  than  the  length  of  the  mesonotum,  instead  of  slightly  less  as  in 
lyraturrij  in  the  strongly  marked  lateral  laciniate  lobations  of  the  seventh 
abdominal  tei^te  (in  this  much  as  in  H.  aauasurei  (Bolivar)  and  the 
definitely  longer  cephalic  femora,  which  are  but  very  slightly  shorter  than 
the  length  of  tlic  mesonotum  (over  four-fifths  the  same),  instead  of  but 
two-thirds  as  long  as  in  lyratum. 

Type. —  9  :  Loma  de  San  Juan.  Sierra  del  (\)])re.  Oriente  Province,  Cuba. 
Elevation,  3000  feet.  August.  1932.  (Collected  by  Hermano  Alfredo  Vic- 
tor.)   [Academy  of  Natural  Sciences  of  Philadelphia,  Type  no.  5580.] 

iThis  (leneric  name  whs  jiroposed  in  1901  (Rehn,  Canad.  Entora.,  XXXIII,  p.  271) 
to  replace  Phantom  Saussnre,  1870,  which  is  preoccupied  by  Phantasia  Thomson,  1860, 
in  Coleoptera. 

*  In  allusion  to  the  cordate  or  heart-shaped  expanaon  of  the  mesonotum. 
*Pkania8i8  lyrata  Bolivar,  M6m.  Soc.  Zool.  France,  I.,  p.  137,  (1888).  19;  Cuba.] 
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Size  medium;  general  form  as  usual  in  genus,  the  body  appreciably  de- 
pressed and  subexpanded;  surface  spinose,  tuberculate  and  lobulate,  with 
lateral  laciniate  lobations  on  the  mesonotum  and  certain  abdominal  tergites, 
limbs  multilobulate. 

Head  with  dorsal  surface  having  low  paired  tubercles  and  subdcplanate 
cephalad  of  paired  auriculiform  occipital  appendages,  latter  with  apices  ex- 
tending but  faintly  caudad  of  caudal  border  of  head,  acute,  serrulate  along 
dorsal   ridge,   internal   and   external   surfaces   of   appendages  spinoso- 


Fig.  1. — Hcspcrophasma  cordijerum,  new  species. 
Dorsal  view  of  female  (type).  Loma  de  San  Juan, 
Sierra  del  Cobre,  Oriente  Province,  Cuba.  (Natural 
size.)  ■  '  >  ' 

tuberculate,  the  lobes  somewhat  divergent  disto-caudad  as  seen  from 
dorsimi;  a  definite  postocular  scries  of  spinose  tubercles  present:  eyes  almost 
circular  in  basal  outline,  their  depth  contained  nearly  twice  in  infra-ocular 
depth  of  genae,  moderately  prominent  when  seen  from  dorsum.  Antennae 
incomplete,  fourteen  articles  present,  proximal  article  strongly  depressed,  ex- 
panded, dorsal  surface  and  external  margin  tuberculate,  third  article  and 
succeeding  ones  elongate,  from  approximately  sixth  distad  progressively  in- 
creasing in  length  as  far  as  preserved,  surface  brevi-subchaetulose. 


1938] 


NATUBAL  SCIENCES  OF  PHILADELPHIA 


105 


Pronotum  transversely  subrectangulate,  its  greatest  median  length  equal 
to  five-eighths  the  width  at  cephalic  border  and  less  than  half  the  width 
across  the  caudo-lateral  spines:  cephalic  margin  distinctly  concave;  caudal 
marfrin  straisrlit;  lateral  marfrins  concavely  expandinc;  caiidad  with  five 
regular  spinose  tubercles,  the  caudal  one  far  larger  than  the  others  and 
dentiform:  surface  of  prozona  with  a  median  paired  series  of  tuberculations, 
the  cephalic  pair,  which  is  distinctly  caudad  of  the  cephalic  margin,  far 
larger  than  the  other  four  pairs,  the  more  caudal  ones  of  which  rcgidarly 
divcrfrc  caudad  and  adjoin  the  caudal  maruin.  surface  between  median 
paired  series  and  lateral  tubercles  with  several  others  of  the  same  character 
on  each  side.  Mesonotum  markedly  expanded  cephalad,  its  greatest  width 
there  slightly  greater  than  median  length  of  mesonotum  (as  10  to  8.5), 
greatest  width  at  caudal  margin  equal  to  hardly  more  iJian  thrcc-fourtlis  the 
mctlian  length  (as  6.7  to  8.5) ;  cxiiansion  definitely  heart-shaped,  lateral 
margins  as  seen  from  dorsum  sharply  but  obliquely  expanding  from  cephalic 
margin  to  widest  point,  which  is  at  cephalic  third,  then  regularly  but  some- 
what less  sharply  narrowing  caudad,  the  outline  of  the  area  being  carried 
upon  the  mosonotal  disk  ])y  disconnect cd  scries  or  groups  of  tubercles,  term- 
inating caudad  near  the  caudal  margin  in  a  pair  of  converging  lamellae  with 
semilato-tubercular  borders;  lateral  borders  of  the  pronotum  as  far  as  they 
form  part  of  this  heart-shaped  area  armed  with  laterad-directed  compound 
tul)orcles  or  laciniate  lobatc  lamellations,  caudad  of  this  area  the  lateral 
mai'uins  of  the  mesonotum  each  hoar  a  single  group  of  low  tubercles,  and 
near  the  transversely  truncate  caudal  margin  on  each  side  there  is  a  single 
spaced  bluntly  uncinate  tubercle:  surface  of  mesonotum  in  the  heart-shaped 
expanded  area  moderately  inflated,  particularly  cephalad,  with  a  central 
snbdeplanate  section  outlined  cephalad  and  latei'ad  by  a  closely  ])hiced  or 
even  contiguous  series  of  tuberculations,  which  follow  in  disposition  the 
general  outline  of  the  same  portion  of  the  mesonotum,  but  not  fully  com- 
pleting the  cordiform  figure,  as  the  converging  more  caudal  sections  of  the 
same  are  incomplete,  being  quite  sharply  broken  up  into  scattered  and 
somewhat  irregularly  disposed  single  tubercles;  a  transverse  row  of  spaced 
and  strong  conically  erect  tubercles  is  placed  between  the  cephalic  border 
and  those  forming  the  cephalic  section  of  the  cordiform  discal  figure. 
Metanotum  transversely  subrectangulate,  twice  as  broad  as  long,  almost 
entirely  coalesced  with  the  proximal  abdominal  tergitc  (median  segment) ; 
surface  with  cephalic  and  caudal  median  groups  of  about  four  paired  low 
tubercles  each,  the  caudal  group  less  extended  and  more  evident.  Aleso- 
pleura  as  seen  from  dorsum  with  their  lateral  margins  laciniately  spinoso- 
lobulate,  dorsad  of  wliicli  is  a  single  large,  laterad  directed,  faintly  recurved 
spinose  tubercle.  INIetapleura  armed  much  as  mesopleura,  but  lobulations 
more  extensive  and  more  prominent,  while  the  single  spine  is  proi)ortionately 
more  cephalad  in  position,  stouter,  subdepressed  and  definitely  subuncinate 
toward  apex.  Ventral  surface  of  thorax  very  definitely  subconcave,  its 
surface  unarmed  except  for  fnie  granulations  which,  liowever.  are  absent 
mesad;  prosternum  strongly  transverse,  greatest  width  nearly  twice  lengtli, 
trapezoidal  in  outline,  greatest  breadth  caudad.  Mesosternum  broad 
linguiform,  its  greatest  width  contained  one  and  one-half  times  in  greatest 
length  (as  10  to  6.6),  greatest  width  faintly  cephalad  of  middle,  the  lateral 
margins  decurved,  regularly  supplied  with  brief  serrato-lobulations  and 
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intercalated  tubercle-:,  seen  from  venter  faintly  converging  thence  caudad 
to  shallow  juxta-coxal  emarginations,  while  cephalad  they  arcuatcly  con- 
verge to  a  relatively  narrow  transversely  truncate  cephalic  margin ;  surface 
of  mesosternum  with  its  cephalic  third  cut  off  from  the  remainder  by  a 
definite  surface  fold  of  a  very  broad  and  shallow  V-shapc  and  with  its  apex 
broad,  less  clearly  marked  and  caudad  in  position;  another  low  transverse 
surface  elevation  connects  the  foramina  which  are  caudal  in  location.  Meta- 
«temum  subhexagonal  in  outline,  the  cephalic  and  caudal  margins  straight 
transverse,  the  latter  about  fn-o-sevenths  the  breadth  of  the  former,  lateral 
margins  with  ce])halic  three-fifths  moderately  concave  diveru;ent  caudad, 
decurved  and  serrato-lobulate  like  those  of  mesosternum,  caudal  two-fifths 
8hari)h  concave  convergent  about  coxae,  simple,  not  lobulate  or  decurved; 
surface  of  metanotum  with  foramina  widely  separated. 

Abdomen  with  each  tergite  bearing  on  the  median  line  cephalarl  a 
pair  of  well-si)aced  simjile  low  tubercles  and  caudad  on  each  a  closely  placed 
pair  of  si)iniform  caudad-directed  lobules,  these  latter  less  evident  on 
proximal  tergites,  more  pronounced  and  somewhat  elevated  on  the  seventh 
to  ninth  tergites;  laterad  of  the  median  group  the  more  proximal  tergites 
(i.e.  to  sixth)  bear  paired  sinuate  carinate  nigae,  which  near  the  distal 
margin  of  each  tergite  involved  are  elevated  in  usually  serrate  lobules,  distad 
of  the  sixth  tergites  these  structures  are  obsolete;  general  surface  of  tergites 
with  numerous  low  tubercles  and  areas  of  asperities,  usually  of  regular  dis- 
tribution: lateral  mar<>ins  of  tergites  straiglit  and  jiarallel  on  second  and 
nearly  so  on  third,  becoming  slightly  extended  on  fourth,  jirogressively 
laeiniately  lobate  on  fifth  and  sixth  and  subauriculiform  lamellato-lobate 
on  the  seventh,  the  strongly  marked  marginal  expansions  straight  oblique 
expanding  cephalad  and  deeply  excised  laciniate  caudad,  this  latter  portion 
extending  distad  nearly  as  far  as  the  middle  of  tergite  eight,  which  is  thus 
flanked  on  each  side,  eighth  and  ninth  tergites  distinctly  narrower  than 
seventh  with  lateral  margins  concave,  briefly  acute  laciniato-lobate  caudad, 
tenth  tergite  with  lateral  margins  roundly  sublobate;  eighth  tergite  but  two- 
thirds  as  long  as  seventh,  two  and  one-half  times  as  bi'oad  as  median  length, 
ninth  tergite  not  more  than  two-thirds  as  long  as  eighth,  slightly  narrower, 
tenth  nearly  as  long  as  eighth.  Ultimate  tergite  (supra-anal  plate)  very 
brief,  transverse  trigonal,  only  a  fourth  as  long  as  tenth,  tectate.  Cerci 
hardly  longer  than  ultimate  tergite,  stout,  a]iex  bluntly  acute  with  several 
surface  micro-tubercli's.  Ultimate  .-ternite  (subgenital  ])late)  moderately 
surpassing  apex  of  ultimate  tergite,  deplanate,  evenly  acute  lanceolate  by 
convergence  of  lateral  margins,  apex  narrowly  transverse  truncate,  ventral 
surface  distad  with  a  finely  indicated  medio-longitudinal  carinula. 

Limbs  multilobate  on  almost  all  carinae  of  both  femora  and  tibiae: 
cephalic  and  median  coxae  each  bearing  a  marked  spiniform  process  im- 
mediately caudad  of  the  trochanter  articulation.  Cephalic  femora  in  length 
nearly  equal  to  mesonotal  length  and  subequal  to  that  of  metanotum,  in 
general  appearance  subclavate,  with  flexure  pronounced,  occupying  the 
proximal  five-eighths  of  the  entire  femur,  dorso-ce]ihali('  carina  distad  and 
ventro-caudal  throughout  multilobate,  dorso-caudal  carina  distinct  and 
lobate  only  distad,  extending  proximad  as  a  series  of  spaced  low  tubercles, 
ventro-cephalic  carintila  distinct  but  w(\ak;  cephalic  tibiae  six-sevenths  as 
long  as  femur,  subclavate  distad,  dorsal  carinae  with  two  pair  of  marked 
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proximal  angulate  to  subuncinate  lobes.  Median  femora  but  slightly  ex- 
ceeding in  length  that  dimension  of  the  metanotum,  deplanate  ventrad, 

carinae  very  definitely  multilobate;  median  tibiae  much  resembling  cephalic 
pair  but  witli  a  single  pair  of  proximal  lobations  dorsad.  Caudal  femora 
slightly  longer  than  mesonotum,  appreciably  compressed,  dorso-caudal 
«arina  markedly  eroso-lobate,  ventro-cephalic  similarly  developed  but  with 
this  structure  abruptly  excised  in  distal  sixth,  dorso-cephalic  carina  repre- 
sented only  by  a  brief  lobate  remnant  distad,  ventro-caudal  carinula  con- 
tinuous but  unarmed  and  very  weak,  ventral  sui'face  of  femora  distad  with 
six  or  seven  spaced  acutely  dentiform  tubercles,  two  on  each  side  and  two  or 
three  in  the  middle,  the  cephalic  ones  being  on  the  ventral  surface  of 
marginal  lobes;  caudal  tibiae  appreciably  compressed,  the  dorso-caudal 
carina  strongly  and  regularly  uncinate  lobate  (three  very  marked),  the 
dorso-cephalic  reinosented  only  by  a  few  lobiform  tubercles,  the  ventro- 
cephalic  carina  regularly  multilobate ;  caudal  tarsi  equal  to  five-eighths  the 
length  of  the  tibiae. 

General  dorsal  and  limb  coloration  fuscous,  quite  solid  on  the  cordiform 

mesonotal  figure.  i)aling  in  some  areas  to  prout's  brown  and  even  ochraceous- 
tawuy.  the  whole  to  a  greater  or  l(\<sor  degree  washed,  clouded  or  spi-inkled 
with  grayish  white  or  pure  but  dull  white,  sometimes  to  the  extent  that  the 
underlying  fuscous  is  hardly  or  not  at  all  evident,  portions  of  the  caudal 
section  of  the  mesonotal  cordiform  figure  quite  definitely  pencilled  with 
white.  Sternal  surface  ochraceous-tawny.  liecoming  tawny  on  abdomen. 
Eyes  prout's  Ijrown.    Antennae  grayish  fuscous. 

Length  of  body,  51.5  mm.;  length  of  i)ronotum,  2.93;  length  of 
mesonotum,  9.6;  greatest  width  of  mesonotum,  11;  length  of  metanotum 
(including  proximal  abdominal  tergite),  8.1;  greatest  width  of  seventh  ab- 
dominal tergite.  8.4;  length  of  cephalic  femur,  8.3.;  length  of  median  femur, 
6.8;  length  of  caudal  femur,  10.1. 

The  type  of  this  most  striking  species  is  unique. 


OV  THE  RACES  OF  BBTOBATES  HAEDWICKn  JS  SIAH 


BY  iiODOLPHE  MeYER  DE  ScHALENSEE. 

In  Siam  there  appear  to  be  two  races  of  Pigmy  Woodpecker.  One  occu- 
pies the  north  of  the  country  and  extends  southward  down  the  Malay 
Peninsula  as  far  a>  Xakon  Sritamarat.  Trang  and  Patani.  This  is  Dryobates 
hardwickii  canicapiLlits  (Blyth),  described  from  Raiiirco  Island,  Arakan. 

From  South  Tcna«?orim  f:\[alcwnonl .  Harpitt  (Ibis  1881,  ]).  599)  has 
dpsoribcd  piimilus  as  dil'fcring  from  canic(ipilli(s  by  having  tlic  four  central 
rectrices  bhick,  and  by  being  smaller  alae  2.78  or  about  71  mm.  From 
the  material  at  hand,  pfonilus  cannot  be  ui)held.  The  character  of  the  four 
central  rectrices  uuspotted  is  not  constant  and  the  difference  in  size  is  but 
an  average  one. 

North  Siamese  birds  which  are  here  regarded  as  typical  of  canicapillus, 
measure  as  follows: 

3s  S  82-91  mm.  (average  86.5) 

9  $  $  83-93  mm.  (average  86.3  mm.) 

6^  ^,49  9,1  no  sex,  collected  by  Gyldenstolpe  (Kungl.  Sv. 

Yet.  Akad.  Handl.  56,  no,  2,  p.  93)  in  north  Siam  measure  from  79  to  87  mm. 
with  an  average  of  82.4  mm.  This  gives  an  average  for  21  north  Siam 
specimens  of  84.8  mm.  with  a  range  of  79  to  93  mm. 

Birds  from  central  and  western  Siam  south  to  Nakon  Sritamarat  in 
peninsular  Siam,  measure: 

7  ^  ^  81-83  mm.  (average  82  mm.) 
2  9  9  83-84  mm.  (average  83.5  mm.) 

Hume  (Stray  Feathers  VI,  p.  126)  gives  measurements  for  eleven  birds 
from  Victoria  Point,  Malewoon,  Mergui  Amherst,  Thatone  and  Myawadee, 
as  ranging  from  3  in.  (76  mm.)  to  3.3  (84  mm.)  with  an  average  of  3.173 
(about  81.5  mm.) 

Robinson  and  Kloss  recorded  two  birds  from  Tung  Fran,  and  Namchuk, 
Pakchan  Estuary,  with  wings  of  84  and  82  mm.,  and  a  bird  in  the 

Academy's  collection  from  Nakon  Sritamarat  measures  81  mm.  These 
localities  are  in  Peninsular  Siam. 

While  none  of  these  specimens  attains  the  wing  length  of  certain  more 

northern  birds,  the  overlapping  is  so  great  that  the  recognition  of  pumilus 
would  serve  no  i)urpose.  Nortliern  birds  measure  79  to  93  mm.  as  against 
76  to  84  mm.  for  the  more  southern  birds. 
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In  the  east  of  Siam  canicapUlus  is  replaced  by  a  very  well  marked  form. 
In  the  eastern  bird  the  black  portions  of  the  upper  parts  ar6  much  browner^ 
and,  when  compared  with  a  series  of  northern  and  western  birds,  look  brown 

instead  of  black.  The  red  streak  on  citlicr  side  of  the  crown  is  more  ex- 
tensive and  paler.  The  black  streaks  on  the  lower  surface  are  browner  and 
narrower,  and  much  less  well  defined.  In  measurements  it  does  not  differ 
from  canicapilluSf  the  wings  of  ten  specimens  ranging  between  77  mm.  and 
87.5  mm. 

From  Drjiobdtcs  hardirickii  auritus  (l\vton)  of  the  ]\Ialay  States,  this 
new  form  is  easily  distinguishable  by  having  the  upper  parts  much  more 
heavily  barred  with  white. 

For  this  East  Siamese  bird  I  propose  the  name  of  .  .  .  Dryohates  hard-' 
mckii  delacouri,^  subsp.  nov. 

Type  adult  male,  A.N.SP.  No.  127220  collected  at  Ubol-Chanuman 
(about  15V^°  N.  105°  East),  east  Siam,  by  Lucas  Bah,  on  January  7, 1936. 
Wing  81.5  mm.,  culmen  14  mm. 

Material  examined: 

D.  h.  canicapUlus,  one  specimen  from  Thounghoo ;  twenty  specimens  from 
northern,  western  and  peninsular  Siam. 

D.  h.  oMrituSf  three  specimens  from  the  Malay  States  (Perak  and 
Pahang) . 

D.  h.  delacouri,  ten  specimens  from  Ubol  Kluilu,  Ubol-Chanuman  and 
Sriracha,  eastern  and  south-central  Siam.  Sriracha  is  south  of  Bangkok  on 
the  east  side  of  the  inner  gulf.  The  winfis  of  four  males  measure  79  to  86- 
mm.  (a\trage  83.7  mm.);  those  of  six  females  76  to  87  mm.  (average 
82.3  mm.) 

Remarks: 

The  range  of  this  new  form  in  Siam  apjiears  to  be  from  Sriracha  east- 
wards probably  into  Indo-China  in  Cambodia,  Cochinchina,  southern  Annam 

and  southern  Laos. 

Delacour  and  Jabouillc  (Ois.  Ind.  Ch.  Fr.  II.  p.  219 1  say  tliat  D.  h. 
obscurus  is  separable  from  "canicapUlus"  "par  la  teinte  gcnerale  de  ses 
parties  supcricuros,  (pii  est  nc^ttcmont  noire  et  non  brunatre."  The  raii<i;e  in 
Indo-Chinu  of  this  brownish  bird  is  given  by  them  as  in  the  paragrapli 
above. 

One  bird  in  the  Academy's  collection  from  Loi  Mwe,  Keng  Tung,  South. 
Shan  States  (wing  91  mm.)  differs  from  north  Siam  birds  in  having  the 
upper  tail  coverts  practically  black,  instead  of  spotted  with  white  and  prob- 
ably is  nearest  to  obscurus  La  Touche,  which  ranges  from  southern  Yunnan, 
to  Tonkin  and  northern  Laos. 

^  Named  in  honor  of  my  friend,  Jean  Delacour,  of  ClireB,  IVance. 
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Ticehurst  (Joum.  Bomb.  Nat.  Hist.  Soc.  XXXVI,  p.  933),  reports  on 
two  pairs  of  carUcapillus  collected  in  southern  Arakan,  one  pair  on  the- 
Taungup-Promc  road  (2,900  feet)  and  the  other  at  Chaungri  Chaung  (120 
feet).  Tlic  pair  from  the  lowlands  differed  from  the  hill  specimens  "in 
havinsr,  like  tlic  rest  of  Burmese  })irds,  sharper  and  finer  streaks  on  the 
underparts."'  He  makes  no  mention,  however,  of  any  difference  in  color. 
Unfortunately  he  giyc<  no  measurements. 

In  Siam  there  is  a  certain  amount  of  individual  variation  as  to  the 
amount  of  streaking;  of  the  lower  parts,  and  birds  from  higher  altitudes^ 
4,000  to  6,400  feet,  can  be  matched  by  lowland  birds. 


THE  OCCURRENCE  OF  FLINTS  AND  EXTINCT  ANIMALS  IN  PLUVIAL 
DEPOSITS  NEAR  CLOVIS,  NEW  MEXICO.    PART  VI,— 
REPORT  ON  FIELD  SEASON  OF  1937 

BY  J.  L.  Cotter. 
Introduction 

AVoi'k  was  continued  at  tlie  Clravcl  Pit  lictwoon  Clovi?  and  Portale?;,  New 
Mexico,  during  the  summer  of  1937  under  the  joint  auspices  of  the  University 
Museum  and  the  Academy  of  Natural  Sciences  of  Philadelphia.  At  the 
same  time  work  in  the  caves  of  the  Guadahipe  Mountains  was  continued, 
particularly  at  Burnet  Cave,  west  of  Carlsbad.  ]Mr.  C.  1^.  Scliultz,  at 
present  Assistant  Director  of  the  State  jNluseum  of  the  University  of 
Nebraska,  and  Mrs.  Schultz  joined  the  party  to  work  in  Burnet  Cave,  and 
a  separate  report  of  this  work,  it  is  expected  later  on,  will  supplement 
previous  publications  on  this  site.  Individual  contributors  to  the  field  work 
of  the  Academy  included:  ]\Ir>.  .lohn  Penn  Brock,  ~Sh\  Ambrose  C.  Cramer, 
Mr.  George  ]\Iurnane,  ]Mr.  lladcliffe  Cheston,  Jr.,  jMr.  Robert  Reeves  Solen- 
berger,  and  Mr.  William  T.  Clarke,  Jr.,  to  whom  grateful  acknowledgment 
is  hereby  made. 

The  work  at  the  G;ravel  pit  represented  the  fourth  year  of  excavation  at 
this  site,  and  while  no  new  facts  came  to  light  tlie  results  corroborated  our 
previous  observations  and  added  evidence  which  lends  weight  to  the  con- 
clusions already  drawn  in  previous  publications. 

^\v.  Cotter  deserves  credit  for  his  ]iatience  and  enthusiastic  interest  in 
systematically  carrying  on  the  excavations  at  this  site,  in  order  to  obtain 
everj'  scrap  of  evidence  that  would  help  to  clear  up  the  problem  con- 
fronting us. 

AVhile  there  is  no  longer  any  doubt  as  to  the  association  of  Man  and  the 
extinct  fauna  which  has  been  discovered  in  a  number  of  places  in  North 
America,  the  age  of  such  associations  is  still  unsettled.  This  would  appear 
to  be  the  most  important  phase  of  the  problem  to  be  solved  at  this  time,  and 
imdoubtedly  will  be  a  factor  of  increasing  interest  to  geologists  and  other 
scientists  who  have  been  actively  engaged  in  work  of  this  nature. 

Edgar  B.  Howard 

From  June  13  to  August  13,  1937,  work  was  continued  at  the  Gravel  Pit 
site,  between  Portales  and  Clovis,  New  Mexico.  Excavation  was  in  charge 
of  John  L.  Cotter,  of  the  Academy,  under  the  supervision  of  Dr.  Edgar  B. 

How\ard,  then  Acting  Curator  of  Geology  and  Paleontology.  The  party  con- 
sisted of  William  T.  Clarke,  Jr.,  of  the  Academy  of  Natural  Sciences,  who 

was  engaged  in  invertebrate  research  at  the  pit  and  elsewhere  in  Texas  and 
New  Mexico,  Malcolm  Bull,  AVest  Texas  State  Teachers  College,  Alexander 
B.  Brock,  Williams  College,  George  ]\Iurnane,  Harvard  University,  George 
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Cheston,  also  of  Harvard  University,  Ambrose  C.  Cramer,  III,  Yale  Uni- 
versity, and  Robert  R.  Solenberger,  University  of  Pennsylvania. 

Since  previous  investigation  had  resulted  in  the  discovery  ,  of  portions  of 
two  mammoth  skeletons  and  considerable  bison  material,  together  with 
numerous  artifacts  at  the  southwest  comer  of  the  the  Gravel  Pit/  it  was 
thought  advisable  to  continue  prospecting  in  thi^^  vicinity.  Since  the 
southern  end  of  the  west  wall  had  been  excavated  until  considerable  over- 
burden was  left,  it  was  necessary  to  remove  the  remainder  of  tiie  original 
gravel  dmnp  so  tliat  work  could  be  resumed.  An  area  80x30  ft.  was 
cleared  to  the  to])  of  the  bluish  clay  whieh  constitutes  the  beginning  of  the 
layer  of  occupation.  Of  this  area,  gridded  into  sections  measuring  five  feet 
on  a  side,  the  rows  A  and  A'  (Text-plate)  just  west  of  the  1936  excavation,, 
were  excavated,  representmg  an  area  10  x  80  ft.  Contiguous  northward  and 
east  of  this  rectangle  an  area  comprising  725  square  feet  was  laid  out  and 
excavated,  after  prospects  seemed  to  merit  investigation  beyond  the  area 
first  described. 

Results  of  these  latest  efforts  at  the  Gravel  Pit,  although  not  as  unusual 
as  those  of  1936,  were  valuable  in  substantiating  and  completing  evidence 
previously  determined.  Of  the  greatest  significance  was  the  finding  of 
am])le  evidence  to  link  Bison  taylori  remains  with  man-made  implements 
of  clialcedony,  nominally  of  the  Folsom  "  type.  Previous  efforts  had 
re\-eak'd  artifacts  chiefly  with  mannnoth  remains,  although  in  1934  Dr. 
Howard  and  his  i)arty  located  several  artifacts  as  well  as  much  bison 
material  in  the  bluish  clay  at  the  east  side  of  the  Gravel  Pit.' 

Since  observations  in  Parts  I,  II,  III,  and  IV  of  this  series  have  described 
the  characteristic  depositions  revealed  at  the  Gravel  Pit,  the  terminology 
used  in  the  present  report  will  be,  for  the  most  part,  self-evident. 

As  before,  the  succession  of  levels  at  the  site  was  as  follows:  (1)  surface 
of  old  erosion  basin  (in  which  the  Gravel  Pit  is  located)  to  three  feet,  brown 
sand;  below  this  (2)  the  bluish  clay,  with  minor  variations  in  color  and 
texture,  extends  to  about  six  feet.  Below  the  bluish  clay  is  (3)  a  speckled 
sand,  indurated  in  spots,  to  a  dei)th  of  al)out  eight  feet.  Further  tlown  a 
progres>i\-ely  coarsening  gravel  is  cncountere(l.  Faunal  associatictns  are 
clearly  defined  in  each  stratum,  although  no  one  si)ecies  is  associated  exclu- 
sively with  a  single  level.  The  blue  clay  has  yielded  bison  remains  gene- 
rally scattered  throughout,  but  more  concentrated  in  the  lower  third  of  the 
layer  where  distinct  tracts  of  carbonized  vegetal  matter  occur.  Folsom 
lithic  artifacts  are  scattered  generally  throughout  the  bluish  clay.  The 

1  The  Occurrence  of  Flints  and  Extinct  Amuials  lu  Pluvial  JJeposiLs  near  Clovis, 
New  Mexico,  Part  IV.— Report  on  Excavation  at  the  Gnvel  Pit,  1936.  See  these 

Procccdimis  1937,  pp.  1-16. 

2  Howard,  E.  B.,  Evidence  of  Early  Man  in  North  America.  The  University 
Museum  Journal,  Vol.  XXIV,  Numbers  2-3.  Fhila.,  1935. 
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lowest  portion  of  tli(>  bluish  clay  characteristically  envelops  the  top  portions 
of  larger  niamiiioth  Ijones.  the  l)ott()ni  lialves  of  which  are  almost  invariably 
sunk  in  the  ^jx-ckled  sand  ])eneath.  This  year  a  horse  cannon  ])one  was 
located  in  close  proximity  to  a  mammoth  pelvis  in  the  bluish  clay-speckled 
sand  contact  line.  In  the  speckled  sand  mammoth  bones  of  various  sizes 
are  found,  with  some  bison  traces.  Horse  bones  have  been  located  deep  in 
the  speckled  sand,  as  have  tortoise  carapaces.  In  several  instances  on  the 
bottom  contact  of  the  speckled  sand,  horse  teeth  and  other  horse  bones 
have  been  recovered.  In  almost  every  case,  it  could  be  observed  that  the 
weightiest  bones  had  sunk  farthest  towards,  and  into,  the  speckled  sand. 
None,  however,  penetrated  to  the  gravel  below. 

Fauna. — ^This  season,  five  Bison  taylori  skulls  in  which  horn  cores  were  pre- 
served were  recovered  from  the  northern  extension  of  the  main  excavation 
(Text-plate).  These  skulls  lay  just  at  the  contact  of  bluish  clay  and 
speckled  sand,  with  the  bulk  characteristically  in  the  sand.  Associated  with 
these  finds  were  a  mammoth  femtir  and  two  tibiae,  a  pelvis,  fihul;!,  several 
vertebrae,  and  many  ribs  and  foot  bones,  all  of  mammoth.  In  the  wc^st  end 
of  tlie  main  pit  (section  A-4  and  A-5)  a  mammoth  tusk  with  tip  intact  lay 
in  a  diagonal  i)osition  with  the  proximal  portion  in  contact  with  the  bluish 
clay,  and  the  distal  end  l)uried  three  feet  in  the  speckled  sand. 

In  most  instances  the  disarticulated  and  scattered  bison  bones  in  the 
bluish  clay  were  too  fragile  or  crushed  for  recovery.  One  small  bison 
skeleton  w^as  uncovered,  however,  which  was  clearly  traceable,  and  which 
included  some  thirteen  articulated  vertebrae  and  twelve  ribs,  a  femur,  two 
humeri,  and  a  skull.  The  vertebrae  and  ribs  were  preserved  en  bloc  and 
shipped,  with  other  salvable  bison  and  mammoth  bones  to  the  Academy. 

Artifacts. — ^Finds  of  man-made  implements  this  season  included  a  small, 
unchanneled  "  Folsom-like  "  point  of  gray  chalcedony  located  4  ft.  6  in.  from 
the  surface  in  bluish  clay  containing  scraps  of  bison  bones.  The  point  was 
10  in.  above  the  bluish  clay  contact  with  the  speckled  sand.  A  second 
artifact,  a  gray  chalcedony  knife,  was  located  in  situ  one  inch  below  the 
brown  sand-blue  clay  contact  and  28  in.  above  the  speckled  sand  contact. 

The  most  definite  association  of  a  Folsom  point  with  bison  so  far  noted 
at  the  (Iravel  Pit  was  located  in  Section  C  15.  In  this  case  the  point  lay 
half  an  inch  tmder  the  wing  of  a  bison  atlas,  in  such  close  jn'oximity  that 
it  was  possible  to  preserve  bone  and  point  intact  in  the  sand  matrix.  The 
atlas  manifests  a  peculiar  pathological  aspect  suggesting  an  arthritic  con- 
dition. The  point,  which  has  never  been  removed  from  the  matrix,  is 
undoubtedly  of  the  Folsom  pattern,  with  evidence  of  channeling  at  the 
base  of  the  exposed  face. 

A  large  true  Folsom  point  of  gray  chalcedony  with  extensive  channeling 
on  both  faces  was  recovered  in  excavated  material,  ostensibly  from  bluish 
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clay,  as  was  a  point  of  the  Yuma  design.  A  small,  crudely-madc  Folsom 
was  recovered  from  Section  A-14-S  beneath  mammoth  ribs  approximately 
1  ft.  below  the  top  contact  of  the  speckled  sand. 

In  reference  to  artifact  finds  made  at  the  Gravel  Pit,  the  writer  was 
informed  by  a  visitor,  Mr.  Joe  Green  of  Hereford,  Texas,  of  a  find  which 
he  made  shortly  after  the  departure  of  the  1936  party.  Mr.  Green  stated 
that  in  examining  the  rain-eroded  ])()rtinn  of  the  west  wall.,  about  tliirty  feet 
from  tlic  northwest  corner  in  the  bluish  clay,  lie  noted  a  flint  point  lodged 
firmly  in  a  bison  vertebra  which  hiy  in  situ.  Lacking  mean?  of  securing 
the  point  and  verte])ra  intact.  'Sir.  Green,  wlio  is  an  ardent  collector  of 
arrowheads,  picked  the  ])oint  out  of  the  vertebra  and  added  it  to  hi-  collec- 
tion. The  ])<)int.  as  observetl  by  the  writer,  is  a  small  true  I'olsom  with 
dedicate  channeling  on  either  face,  a  marginal  I'etouch  and  a  concax'e  base 
with  lateral  edges  grovmd.  The  material  is  the  familiar  gray  chalcedony. 
The  writer,  who  has  come  to  know  ]VIr.  Green  and  to  recognize  his  reliability 
as  an  observer,  is  personally  convinced  of  the  authenticity  of  the  associa- 
tion, although  the  evidence  is  unfortunately  destroyed. 

In  conclusion,  a  few  observations  on  the  typology  of  the  Folsom  type 
points  so  far  found  in  the  Gravel  Pit  strata  seem  to  be  in  order.  From  the 
results  of  last  year's  work  (Part  IV  of  the  present  series),  it  is  evident  that 
the  chalcedony  points  associated  in  speckled  sand  with  mammoth  bones  were 
typically  long  andheav>^  for  the  Folsom  pattern,  with  very  slight  channeling 
at  the  base.  This  year,  finds  made  in  the  bluish  clay  associated  witli  bison 
bones  were  typically  of  a  slighter'  design,  with  ami  without  channeling.  It 
may  not  be  amiss  to  suggest  here  that  a  dilVcrciice  in  "  calibre  i.r.,  weight 
and  dimensions,  is  evident  in  weapon  jioints  of  the  Folsom  Complex,  pre- 
sumably dependent  ui)on  intended  use:  the  heavier  and  larger  points 
evidently  being  intended  for  the  mammoth,  the  medium-sized  points  with 
more  extensive  channeling  for  bison  and  game  of  moderate  size,  and  the 
"  midget "  points,  of  which  one  example  is  known  from  the  Gravel  Pit,  for 
whatever  small  game  there  was.  The  small  point  in  question,  which  is 
generalized  Folsom  in  outline,  but  has  little  more  than  basal  thinning,  is 
illustrated  as  Fig.  6  in  Plate  4  of  Part  IV  of  this  series.  (These  Proceed- 
ings 1937). 

No  further  occurrence  of  bone  artifacts  was  noted  during  the  1937 
excavation. 
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THE  OCCUBBENCE  OF  FLINTS  AND  EXTINCT  ANIMALS  IN  PLUVIAL 
DEPOSITS  NEAB  CLOYIS,  NEW  MEXICO.   PABT  VII,— 
PLEISTOCENE  MOLLUSXS  FROM  THE  CLOVIS 
OBAVEL  PIT  AND  VICINITT 

BY  William  T.  Clarke,  Jr. 

The  Pleistocene  mollusks  secured  during  the  summer  of  1937  were 
collected  from  the  following  sites:  Clovis  Gravel  Pit^  located  in  Blackwater 
Draw  between  Portales  and  Clovis.  New  Mexico,  west  of  U.S.  Highway 
70;  Anderson  Basin,  eleven  miles  due  south  of  ("lovis.  New  Mexico;  the 
Eastern  New  Mexico  State  Park,  between  Portales  and  Clovis,  east  of  U.  S. 
Highway  70;  and  oiic-lialf  mile  south  of  the  Clovis  Cravel  Pit  roa<l  and 
three-quarters  of  a  mile  w  est  of  U.  S.  Highway  70,  in  a  wind-formed  basin. 

The  Clovis  Gravel  Pit  and  Anderson  Basin  specimens  were  found  to  be 
in  place,  while  the  specimens  collected  from  the  wind-formed  basin  sites 
were  surface  finds. 

I  collected  specimens  from  the  east  and  southeast  comer  of  the  Clovis 
Oravel  Pit  out  of  the  medium  light  blue-gray  clay  stratum.  This  stratum 
is  described  in  full  by  Dr.  Ernst  Antevs  in  his  article,  "  Age  of  the  Clovis 
Lake  Clays  "  (Part  II  of  this  series),  published  October  10,  1935,  in  the 
Proceedings  of  this  Academy. 

In  listing  the  sjiecics,  I  have  placed  them  under  the  general  type  of 
habitat  in  which  they  are  usually  found  today. 

Connnonly  found  tmder  cU'-bi-is  of  flood  i)lains:  Cdslrocopta  annifcra 
(Say).  Castrocoptd  proccra  ((iM.I,  Strobilop>t  tcxasiana  Pils.,  Strobilops 
labyrinthica  (Say),  Hawaiia  minusculus  (Binn.),  Vallonia  gracilicosta 
Beinh.,  Pupoides  marginatw  (Say),  and  Retinella  electrina  (Gld.). 
Commonly  found  in  inland  lakes:  Gyravlus  parvus  (Say),  and  Lymnaea 
cbmaaa  Say.  Commonly  found  in  small  streams  with  mud  flats:  Phyaa 
gyrina  Say. 

The  mollusks  at  the  extreme  southeast  comer  of  the  pit  were  exception- 
ally plentiful,  but  from  this  comer  and  along  the  east  wall  they  decreased 

in  nmnbers  rapidly,  until  at  the  extreme  northeast  corner  they  were  entirely 
lacking.  The  north,  west,  and  south  walls  of  the  Gravel  Pit,  except  the 
small  portion  of  the  south  wall  in  the  southeast  corner,  lacked  mollusks 
completely.  Test  pits  were  made  in  each  wall  at  various  intervals  to  make 
positive  the  absence  of  molluscan  remains. 

I  have  come  to  the  conclusion  that  either  the  conditions  at  one  time  in 
the  southeast  corner  of  this  site  were  faA'orable  for  the  abundant  existence 
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of  these  moUusks,  or  there  was  a  drying-up  condition  that  caused  the 
creatures  to  congregate  in  this  comer  of  the  site,  which  possibly  retained 
the  remaining  moisture  before  complete  desiccation.  Drainage  from  the 
southeast  comer  of  the  area  at  this  point  could  cause  the  abundant  con- 
gregation of  mollusks  there.  The  second  conclusion  presented  seems  to  be 
the  more  logical  one,  as  compared  with  recent  conditions  that  I  have  had 
the  opportunity  to  observe.  I  have  seen  small  pools  and  streams  that  were 
prolific  in  mollusks,  but  in  certain  seasons  of  the  year  became  completely 
dried  up.  leaving:  ])ut  a  few  dead  shells  on  the  surface.  Then  in  the  wet 
seasons  the  same  i)ools  and  streams  were  a.uain  ali^•e  with  mollusks.  A 
definite  conclusion  can  hardly  be  derived  until  further  study  of  the  entire 
surrounding  region  has  been  made.  Tor  information  in  regard  to  the 
climatic  conditions  of  this  region  and  its  effects  on  the  molluscan  fauna  I 
refer  to  Dr.  Edgar  B.  Howard's  paper,  Part  I,  "  The  Occurrence  of  Flints 
and  Extinct  Animals  in  Pluvial  Deposits  near  Clovis,  New  Mexico  "  (Part 
I  of  this  series),  in  which  Dr.  Henry  A.  Pilsbry  has  presented  his  con- 
clusions on  the  climatic  conditions  and  the  effects  on  the  molluscan  fauna. 
(These  Proceedings,  1935.) 

Specimens  collected  from  Anderson  Basin  wore  gathered  from  both  the 
sandy  eroded  -urface  and  an  overlying  medium  light  blue-gray  clay  remnant 
siniihir  to  the  strata  in  which  the  mollusks  of  the  Clovis  Gravel  Pit  were 
collected. 

The  cdnditions  at  Andei'son  liasin  in  the  jiast  were  undoubtedly  ex- 
tremely favorable,  and  possibly  more  so  than  at  the  Clovis  Cravel  Pit. 
Specimens  collected  from  the  Anderson  Basin  are  of  a  larger  size  and  a 
greater  variety  of  species  than  those  found  at  the  Clovis  Gravel  Pit.  These 
two  features  point  to  better  environmental  conditions. 

Commonly  found  under  debris  of  flood  plains:  Gastrocopta  armifera 
(Say) ,  Retinella  electrina  (Gld.) ,  Succinea  avara  {Say) ,  Succmea  grosvenori 
(Lea) ,  P?/po/r/r.s'  ))i(ir(iinnfus  (9>:\y) ,  &nd  Hawoiia  7nim(scuJn  (Binn.).  Com- 
monly found  in  inland  lakes:  Heliaoma  ancepa  (Mke.),  Heliaoma  trivolvis 
(Say),  Lymnaea  parva  Lea,  Lymnaea  obrussa  Say,  Gyraulus  parvus  (Say), 
and  Menctva  cxnnious  (Say).  Commonly  found  in  small  streams  with 
mtid  flats:  Physta  (ijirina  Say.  Commonly  found  in  wood  jjools:  Li/wnnca 
paliistris  Midi..  JAjinnaca  modicvUa  Say,  and  Sphao-ium  stridtinmii  (Lam.). 
Connnoidy  fouml  in  marshes  and  wet  places:  Siircinca  rcfusa  Lea. 

Tiie  two  remaining  sites  from  which  mollusks  were  collected  are  of  the 
t3rpical  basin  formation  which  is  so  common  throughout  this  region,  the 
basin  being  formed  mostly  by  wind  excavation  of  the  top  soils  down  to  the 
underlying  bed  stratum  which  in  this  case  was  a  gray  clay. 

From  this  gray  clay,  which  is  similar  to  that  of  the  Clovis  Gravel  Pit 
stratum  from  which  mollusks  were  gathered,  I  collected  the  following  species 
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from  Eastern  New  Mexico  State  Park,  most  of  which  were  weathered  out 
from  the  gray  clay.  Commonly  found  in  inland  lakes,  Helisoma  trivolvia 
(Say).  Commonly  found  in  small  streams  with  mud  flats,  Physa  gyrina 
Say;  commonly  found  in  wood  pools,  Lymnaca  obiK.'^sa  Say. 

Species  from  one  half  mile  south  of  the  Clovis  Gravel  Pit  road  and  three- 
quarters  of  a  mile  west  of  U.  S.  Highway  70.  Commonly  foimd  under 
debris  of  flood  plains,  EctlncUd  clccfrina  (Gld.)  ;  conunonly  foimd  in  inland 
lakes,  Ilclisona  trivolvis  I  Say);  commonly  found  in  wood  pools,  Lijniuaca 
paliistris  (Miill.j ;  commonly  found  iu  small  streams  with  mud  flats,  Fhysa 
gyrina  Say. 

I  wish  to  acknowledge  the  kind  assistance  of  Dr.  Henry  A.  Pilsbry  in 
checking  identifications  of  the  above-mentioned  species. 


ON  THE  EELATIONSHIP  OF  THE  NEARCTIC  GENUS  DEACOTETTIX 

(OSTHOPTEHA:  ACBIDIDAE) 

BY  James  A.  G.  Rehn. 

In  a  recent  paper  Dr.  B.  P.  Uvarov  ^  has  presented  certain  evidence 
which  in  his  opinion  demonstrates  tliat  the  Californian,  and  Lower  Cali- 
fornian.  acridid  genus  Drncott  ttix  of  Brinier  should  be  removed  from  the 
subfamily  Cyrtacanthacridinae  (or  Catantopinae  as  he  prefers  to  call  it), 
where  it  had  previously  been  placed,  to  the  Pamphaginae,  a  subfamily 
previously  unrecognized  in  the  New  World. 

In  recent  correspondence  Dr.  Uvarov  has  asked  me  to  examine  his  con- 
clusions and  to  let  him  know  my  impressions  of  the  same.  This  I  already 
have  done  at  some  length,  and  as  a  result  of  the  constructive  discussion 
which  followed  I  am  here  presenting  a  consideration  of  the  evidence  brought 
forward  by  Dr.  Uvarov,  much  of  which  has  already  been  placed  before  him 
in  correspondence  or  manuscript  form.  I  may  say  that  virtually  all  the 
conclusions  here  expressed  have  been  discussed  with  and  have  the  support, 
or  at  least  the  acquiescence,  of  my  Philadelphia  orthopterist  colleagues, 
Messrs.  IIel)ard,  Roberts,  and  J.       H.  Pehn. 

To  jn-event  any  ]Kissil)le  misinterpretation  I  wish  to  state  that,  with  my 
colleagues  above-mentioned.  1  have  no  strong  convictions  as  to  the  value  or 
t'xact  relationships  of  the  groups  of  the  Acrididae  usually  termed  subfamilies. 
Certainly  our  present  arrangement  of  them  is  hardly  a  natural  on(\,  l)ut  a 
more  logical  or  natural  disposition  will  recjuire  the  comparalix  e  mori)ho- 
logical  study  which  has  been  so  sadly  lacking  in  the  past.  Dr.  Uvarov 
deserves  our  thanks  for  the  efforts  he  is  making  to  determine  the  relative 
value  and  relationship  of  the  subfamily  or  less  important  assemblages,  in 
the  course  of  which  his  observations  on  Dracotettix  were  made. 

The  genus  Dracotettix  was  described  by  Bruner  from  a  single  species,  D. 
monstrosus,^  from  "Los  Angeles,  Cal."  Subsequently  the  same  author 
added  two  species  to  the  genus,  D.  plutonius '  from  the  Panamint  Valley 
and  Argus  Mountains,  California,  and  D.  ralifornicu.^;^  described  from  the 
Santa  Cruz  ]\Iountains,  Gilroy  and  Napa.  California.  In  the  same  work  in 
which  the  last-mentioned  specie^  n]^peared  Bruner  also  described  the  related 

1  Pan-Pacific  Entom.,  XIII,  pp.  97-100,  (July,  1937). 

2Proc.  U.S.  Xat.  Miis.  XIT.  r-  51,  pi.  1.  fig.  1,  (1889). 
8  North  Amor.  Faun;i,  VII.  p.  267.  (1893). 
*Biol.  Cent-Amer.,  Ui  th.,  II,  p.  226,  (1907). 
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genus  Litoscirtus,^  based  on  a  single  Lower  Califomian  species,  L.  insularis.^ 
In  recent  years  Hebard  added  a  fourth  species  of  Dracotettix  (D.  newboldi) 
from  Lower  California.'  All  of  the  five  species  concerned  are  represented 

in  the  Philadelpliia  collections,  and  by  either  the  single  types  (3  species)  or 
paratypic  material  (2  species).  The  genus  Litoscirtus  was  not  before 
Uvarov  when  his  comment^;  were  prepared  and  Dracotettix  newboldi,  the 
most  primitive  member  of  that  frenii?.  was  similarly  unavailable. 

An  analysis  of  Dr.  I'x-arov's  comments  shows  that  he  based  his  ai'iin- 
ments  for  the  removal  of  l)r(icot(  ttix  to  the  Pamphau'inae  almost  wholly  on 
eleven  ])oints,  which  1  shall  discuss  seriatim,  ])resentin<!;  a  fiuotation  or 
sunnnary  of  eacli  from  his  paper,  and  following  it  with  relevant  discussion. 

(1)  Dr.  Uvarov  says  his  conclusions  have  been  drawn  from  an  "  exami- 
nation of  a  large  number  of  genera  of  Pamjjhaginae  In  corresi)ondence 
since,  he  informs  me  he  has  studied  twenty-five  genera,  being  all  known  in 
the  subfamily  but  four,  represented  by  ninety  species. 

In  this  connection  I  have  examined  and  compared  with  Dracotettix  and 
Litoscirtu.-i,  material  representing  eighteen  genera  and  forty  sjiecies  of 
Pamphaginae,  in  addition  to  a  large  amount  of  as  yet  undetermined  African 
material  of  that  subfamily.  This  count  is  exclusive  of  Dracotettix  and 
Litoscirtiis. 

(2)  Tlie  structure  of  the  antemiae  in  Dracotettix  is  said  to  exhibit  "  a 
tendency  to  a  dilTerentiation  into  ensiculus  and  flagellum  of  the  more  highly 
specialized  Pamphaginae  "",  although  it  is  admitted  that  it  is  "  not  impossible 
for  a  member  of  Catantopinae  ". 

The  t>  pe  of  antennal  structure  seen  in  D,  monstrosus,  the  single  species 
examined  by  Uvarov,  is  not  shared  by  all  the  forms  of  the  genus,  and  in 
D.  newboldi  there  is  no  definite  differentiation  of  the  proximal  and  distal 
portions  of  the  same,"  while  the  considerable  series  of  all  the  forms  of  the 
genus  before  me  (over  160  specimens)  shows  the  passage  within  that 
assemblage  from  one  antennal  extreme  (the  differentiated)  to  the  opposite 
(simple)  one.  It  should  be  recalled  that  not  merely  a  few  but  a  considerable 
munl)er  of  genera  of  the  Cyrtacanthacridinac  possess  antennae  of  similarly 
differentiated  type,  as  for  instance  a  number  of  those  making  up  the  Xeo- 
troi)ical  ^'ilernae.  esjiecially  noticeable  in  ('U  ni(ito<l(s,  ( ).^mili()l<i ,  ]'il(rna 
and  Lochcuma,  and  well  api)roached  in  quite  a  few  other  members  of  the 
same  relatively  cohesive  group,  in  which  we  find  a  direct  passage  to  a  simple 
antennal  structure.   In  addition  in  the  more  than  a  score  of  genera  making 

^By  a  lapsus  calami  Uvarov  referred  to  this  genus  as  Leploscirlus,  which  is  the 
name  of  a  well-known  Old  World  oedipodid  genus. 

•Biol.  Ccnt.-Amcr.,  Orth.,  II,  p.  231.  pi.  3,  figs.  6,  6a,  (1907). 

'  Tnns.  Amor.  Kntom.  Soc,  LVII,  p.  125,  pi.  XXII.  fi.-is.  5-7,  (1931). 

Ht'burd  s  figure  of  the  female  type  of  newboldi  (Trans.  Amer.  Entoiu.  Soc,  LVII,. 
pi.  XXII,  fig.  7)  shows  this  correctly. 
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up  what  Brunuer  in  1893  teiined  the  Tropidonoti  (or  more  properly  Tropi- 
noti) ,  a  dominant  Neotropical  group  most  of  the  genera  of  which  are  before 
me,  we  find  a  variety  of  degrees  of  ensiformly  specialized  antennae,  the 
exception  in  the  group  being  a  simple  type.  In  Litoscirtus  the  antennae  are 
actually  somewhat  thicker  distad  than  they  are  in  the  proximal  fourth.  I 
might  say  in  passing  that  the  Nearctic  acridid  genus  Eritettix  exhibits  within 
its  limits  a  range  of  antennal  form  extending  from  simple  to  clavate. 

(3)  The  "  frontal  ridge  "  in  Dracotettix  is  said  to  be  "  of  a  type  very 
characteristic  for  Pamphaginae,  though  similar  structures  of  the  ridge  can 
be  observed  in  certain  genera  of  Catantopinae." 

I  intcri)rct  "  frontal  ridge  as  meaning  the  frontal  rostration  and  the 
connected  frontal  costa.  The  structure  of  this  area  as  a  whole  in  Dra- 
cotettix is  no  moi-e  conclusively  imlicative  of  affinity  with  the  paniphagine 
genera  than  it  is  of  relationship  with  the  tropinotine  Procolpia  and  Prorha- 
chis,  or  the  vilernoid  VUema  and  Locheuma.  In  the  related  LitoscirtuSf 
however,  the  frontal  rostration  is  almost  non-existent. 

(4)  Uvarov  considers  "  the  structure  of  the  fastigium  of  vertex  

proves  beyond  any  doubt  the  Pamphagine  affinity  of  Dracotettix"  and 
specifically  that  "  the  fastigium  is  oval,  strongly  concave,  with  acute  raised 
111  11  gins  which  tend  to  bifurcate  near  the  eyes,  although  becoming  less 
distinct  posteriorly 

Unfortunately  within  Dracotettix  the  form  of  the  fastigium  passes  from 
"oval"  to  acute-angulate  cephalad  (particularly  in  D.  narholdi^  and  also 
in  the  female  of  1).  '])h(toniu.'<) ,  the  lateral  margins  ranging  from  acute  to  but 
faintly  ek'vated  carinae,  while  the  discal  surface  may  be  strongly  concave 
or  but  shallowly  so.  (Irantcil  that  the  fastigial  form  in  certain  Dracotettix 
does  suggest  the  general  biructure  seen  in  numerous  pami^hagids^  that  of  D. 
newboldi  shows  clearly  the  line  of  aflSnity  and  development  of  the  more 
extreme  forms  of  the  genus,  and  this  feature,  as  present  in  the  genus,  can 
hardly  be  said  to  prove  "beyond  any  doubt  the  Pamphagine  afiSnity  of 
Dracotettix." 

(5)  It  is  stated, "  the  bifurcated  fastigial  margins  are  amongst  the  essen- 
tial characters  of  the  subfamily  Pamphaginae  and  the  degree  of  their 
development  in  Dracotettix  is  exactly  the  same  as  in  Lamarckiana,  one  of 
the  most  typical  genera  of  that  subfamily." 

The  bifurcation  of  these  lateral  margins,  so  strongly  stressed  by  Uvarov, 
is  entirely  a  secondary  feature  in  Dracotettix^  being  weakly,  but  never 
strongly,  indicated  in  the  males  and  in  some  of  the  females  of  the  Cali- 
foruian  members  of  the  genus,  and  in  no  way  indicated  in  both  sexes  of  D. 
newholdi,^^  where  even  the  slight  traces  of  more  lateral  continuations  of  the 

8  As  shown  by  Hebard,  Trans.  Aincr.  luitom.  Soc,  LVII,  jil.  XXII,  fii:--.  ")  and  6. 

10  Vide  Hebard's  figures  of  the  verLices  iu  that  species.  Trmis.  Amur.  Enlom.  Soc, 
LVn,  pi.  XXU,  figs.  5  and  6.  (1831). 
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fastigial  borders  seen  in  D.  monstrosus,  are  entirely  absent.  These  margins 
are  simple  and  undivided  in  Litosdrtw. 

It  should  be  noted,  however,  that  the  lateral  fastigial  borders  are  not 
invariably  bifurcate  in  the  Pamphaginae,  Tropidauchcn  virtually  lacking 
any  division,  and  in  the  female  of  Lamarckiana  hnploscelis  they  are 
definitely  continuous  laterad,  the  more  caudal  low  carinulations  bordering 
the  fastip;ial  imiircssion  l)eing  well  separated  and  hardly  a  bifurcate  con- 
tinuation of  the  marginal  structure. 

(6)  Uvarov  considers  the  general  shape  of  the  median  carina  (i.e  of 
pronotum)  in  Dracotettix  is  also  very  similar  tu  lliat  in  Akice7-a 

This  similarity  is  quite  evident  on  comparison  of  material  of  the  two 
genera,  but  equal  resemblance  in  this  respect  is  seen  to  the  Neotropical 
cyrtacanthacrine  genera  Cibotopteryx,  Helionotus  and  Draconata,  all  of 
which  are  before  me.  I  feel  this  per  se  indicates  no  really  intimate  afiOoiity, 
but  rather  parallelism  in  development  of  the  pronotal  crest,  a  feature  which 
is  remarkably  plastic  in  the  whole  family.  In  D.  newboldi  the  crest  is 
much  lower  than  in  D.  monstrosiis,  which  in  this  respect  shows  the  generic 
optimum,  while  in  Litoscirtus  the  carina  is  low  tectate  and  hardly  at  all 
cristate. 

(7j  I'varov  states,  The  fprostcrnal]  tubercle  in  Dr(icof(  ttix  i-  exactly 
of  this  typo  characteristic  for  Pamphaginae,  since  it  is  flattened  in  front  and 
witli  the  anterior  edges  formed  b}'  the  prolongation  of  the  anterior  margin 
of  prostemum,  while  its  posterior  surface  is  sloping  and  rugose.  On  this 
character  alone,  Dracotettix  should  be  referred  to  Pamphaginae  without 
any  hesitation." 

In  the  species  of  Dracotettix  the  form  of  the  prostemal  tubercle  ranges 
from  a  triangular  blunt  pyramid,  with  its  cephalic  face  and  that  of  the 
prostemum  as  a  whole  uniformly  concave  (monstrosus) ,  to  an  opposite 
extreme  in  which  this  has  been  strongly  modified  into  a  definitely  com- 
pressed tubercle  with  its  cephalic  face,  while  continuous  with  the  cephalic 
border  of  the  prostemum,  is  obliquely  bevelled  {ncv:boldi} .  In  the  male 
of  Lito-^rirtus  is  found  a  structure  similar  to  that  of  D.  nnrbohli,  in  the 
female  of  that  genus  the  tubercle  is  even  more  spiniform  and  slender. 

As  Uvarov  has  pointed  out  elsewhere  the  degree  of  development  of  the 
tubercle  of  the  prostemum  varies  very  markedly  in  the  Cyrtacanthacridinae 
(or  Catantopinae  as  he  prefers  to  call  it).  Further,  in  the  Pamphaginae 
there  is  not  the  imiformity  of  development  of  the  tubercle  "  from  the  an- 
terior margin  of  the  prostemum"  which  Uvarov  postulates.  While  the 
cephalic  face  of  the  tubercle,  or  the  transverse  ridge  which  may  be  its 
analogue,  is  continuous  with  that  of  the  cephalic  face  of  the' prostemum,  the 

i^Zomba,  Nyaasaland;  2000-3000  feet;  September;  19  ;  [Hebard  Cln.].  Determined 
by  Uvarov. 
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tubercle  may,  as  in  the  Cyrtacanthacridinae,  cover  a  full  half  of  the* 
prostemum  with  a  broad  range  of  striking  and  specialized  development. 

Continuity  with  the  prostcrnal  margin,  liowever,  is  not  a  peculiar  feature  of 
the  Pamphaginae,  cropping  out  as  it  does  in  numerous  groups  of  the  eyrta- 
canthacrids.  In  the  Euthymiae  alone,  of  the  latter  subfamily,  wc  find 
almost  a>  bowildcring  an  array  of  prostcrnal  variants  in  structural  types 
as  is  seen  in  the  Paniphacinac.  Certain  of  these  I  have  figured  in  a  recently 
issued  study  of  the  Neotrojiical  Eutliyniiae. 

(8)  The  presence  in  Dracotvttix  of  a  specialized  (I'uszulosc  or  striate) 
plate  at  tlie  autcro-inieriur  angle  of  the  second  abdominal  tcrgite  "  is  con- 
sidered by  Uvarov  to  be  of  outstandmg  value  in  placing  the  genus  in  the^ 
Pamphaginae,  although  as  he  admits  it  is  absent  in  certain  ])aniphagids  and 
is  also  present  in  the  Batrachotetriginae.  However,  he  believes  these  two 
groups  are  more  closely  allied  than  generally  believed,  so  the  presence  of 
this  feature  in  both  is  considered  to  be  logical.  In  Dracotettix  this  plate  is 
foimd  in  all  the  species,  and  it  is  also  present  in  Litoscirtus. 

In  many  genera  of  several  subfamilies  of  Acrididae  we  find  various 
stages  of  development  of  specialized  areas  laterad  on  the  second  abdominal 
tcrgite.  They  may  be  merely  deeply  punctate,  irregularly  rugulosc  or 
regularly  striate.  sharj)ly  defmeil  as  a  special  ])late  by  a  margining  sulcus 
or  not  difi'i'rentiatcd  from  the  general  tergal  surface  except  by  greater 
or  lesser  elevation.  The  condition  discussed  by  Uvarov  rc])resents  the 
maximum  development  of  this  feature.  The  majority  of  the  forms  which 
I  have  examined  in  which  it  occurs  are  geophilous  types,  and  usually,  but 
not  invariably,  inhabit  semi-arid  districts  or  are  xerophiles  in  habitat. 

In  the  Cyrtacanthacridinae  will  be  found  various  degrees  of  specialized 
differentiation  of  the  ventro-lateral  portions  of  the  second  abdominal  tergite 
in  forms  of  Eucoptacra,  in  Teratodes  (T.  monticollis)  and  Pycnosarcus,  and 
even  the  Palearctic  Pezotettix  (P.  giomae  and  ruciulosm)  shows  indication 
of  definition  and  striatulation  of  the  surface  of  this  area.  However,  in  the 
Neotropical  subfamily  Ommexychinae  we  find  delimited  and  specialized 
areas  comparable  to  those  found  in  many  pamphagids  present  in  the  genera. 
Spathalium  and  Graca,  and  indications  arc  also  jircscnt  in  the  related  genus 
Oiiuiu  xijcha.  In  the  Pyrgomorphinae  reduced  but  evident  analogues  arc  also- 
seen  in  the  African  genus  Chiriiiditcs,  tlic  Australian  Monistria  and  the 
Malagasy  Rubellia.  In  Xyronotus,  a  Mexican  member  of  the  same  sub- 
family, a  similar  but  differently  arranged,  yet  strongly  marked  structure  of 
the  same  type  is  present  laterad  on  the  third  abdominal  tergite.  In  the 
Pyrgomorphinae,  as  m  the  Pamphaginae,  this  development  may  be  present 
or  absent  in  genera  of  otherwise  reasonably  close  relationship.  Accordingly 
there  seems  to  be  a  far  less  important  phylogenetic  significance  to  the 
presence  of  these  specialized  structiu'es  than  one  would  draw  from  Uvarov's- 
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argument.  Their  occurrence  in  clearly  unrelated  genera  would  point  to 

parallelism  in  different  groups,  possibly  as  responses  to  habits  of  life  and 
the  role  which  stridulating  ability  plays  in  the  life-history  and  survival  of 
many,  often  flightless,  acridids. 

(9)  Uvarov  conchidcs,  The  shape  of  posterior  femur  and  the  irrecadar 
disi)ositi()n  of  tlic  jtinnatc  ridues  on  its  cxtcrno-nK'dian  area  in  Dracot<  (tlx 
arc  sucli  as  are  usual  for  Pamphaginae,  but  not  for  Catantopinae  "  (Cyrta- 
cantliacridinae  as  used  here). 

The  shape  of  the  caudal  femora  in  Dracotettix  is  certainly  no  indication 
of  pamphagine  affinity,  in  fact  one  of  the  important  features  for  considering 
the  genus  of  non-pamphagine  affinity  is  associated  with  the  femoral  form. 
In  all  of  the  genera  of  the  Pamphaginae  which  I  have  examined  there  is  no 
true  proximo-dorsal  lobe  or  overhang  of  the  caudal  femora  over  its  proximal 
articulation.  In  certain  genera  of  the  subfamily  seen  there  is  a  slight 
socket  indentation,  but  nothing  approaching  the  type  usual  in  the  Cyrt- 
acanthacridinae.  In  most  of  the  pamphagine  genera,  however,  the  articular 
surface  at  the  base  of  the  caudal  femora  is  not  covered  or  masked  by  a  more 
dorsal  definitely  arcuate  lobation,  which  is  the  condition  found  in  certainly 
most,  if  not  all,  of  the  Cyrtacantliacridinae,  even  genera  such  as  Tacniopoda, 
which  have  slender  and  little  expanded  caudal  femora.  In  this  respect 
Dracotettix  and  Litoscirtus  are  similar  and  cyrtacauLliacroid.  Dr.  Uvarov, 
in  correspondence,  has  called  my  attention  to  the  fact  that  what  I  have 
here  indicated  as  a  pamphagine  type  of  femoral  base  occurs  also  in  the 
Batrachotetriginae  and  the  Pyrgomorphinae.  To  my  mind  this  merely 
strengthens  the  cyrtacanthacrine  placement  value  of  the  other  type  as 
found  in  Dracotettix  and  Litoacirtta. 

The  paginal  pattern  can  hardly  be  used  as  our  index  of  relationship,  as 
in  the  Pamphaginae  alone  we  have  a  range  from  a  subreguLar  pinnate 
pattern  to  a  definitely  irregular  type  of  carinal  disposition.  In  Dracotettix 
we  find  some  little  i-angc  between  the  different  forms  in  the  degree  of 
regularity  of  the  i)innate  pattern  and  also  some  individual  variation,  but  no 
more  irregularity  in  the  general  pattern  than  is  found  in  many  unquestioned 
cyrtacanthacrine  genera  or  genera  groups.  In  Litoscirtus  the  paginal 
pattern  is  much  as  in  Dracotettix. 

(10)  Uvarov  states  definitely  concerning  Dra4:otettix;  "The  armature 
of  posterior  tibia  is  also  as  in  Pamphaginae." 

Lack  of  knowledge  of  all  the  forms  of  Dracotettix  and  of  the  genus 
Litoscirtus  made  this  statement  possible.  In  the  Pamphaginae  there  is 
some  little  variation  in  the  set  and  direction  (in  transverse  section)  of  the 
marginal  spines  of  these  tibiae,  but  there  is  no  marked  tendency  toward  such 
a  distinctive  type  as  is  found  in  the  Neotropical  Tropinoti  of  the  Cyrt- 
acanthacridinae.   In  that  group  the  internal  tibial  spines  are  very  markedly 
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longer  than  the  external  series  and  in  addition  they  are  characteristically 
formed,  their  apices  being  extremely  aciculate  on  a  concavcly  conical  base. 
Further  the  whole  spine  is  usually  in-bowed  toward  the  median  line  of  the 
tibia.  This  general  condition  is  very  definitely  suggested  in  all  the  forms 
of  Dracotettix,  but  most  decidedly  in  D.  newholdi,  and  in  Litoscirtus.  The 
in-bowing  is  always  marked,  but  most  striking  in  the  latter  genus.  Very 
definitely  as  I  sec  it,  the  armature  of  these  limbs  in  all  of  tlic  known  species 
of  the  two  genera  involved,  when  taken  collectively,  is  closer  to  what  occurs 
in  the  group  Tropinoti  than  the  type  present  in  the  Pamphaginae. 

(11)  According  to  Uvarov,  the  male  abdomen  of  Dracotettix  is  re- 
curved toward  the  apex  which  is  compressed  laterally,  with  the  subgenital 
plate  truncate  and  tuberculate,  as  in  many  Pamphaginae,  but  very  unlike 
the  various  types  of  abdomen  observed  in  Catantopinae." 

These  conclusions  of  Uvarov  are  evidently  drawn  from  D.  monstrosus 
alone,  as  in  the  four  forms  of  the  genus  we  find  the  ultimate  stemite  (sub- 
genital  plate)  of  the  male  ranges  from  "  recurved  "  with  the  apex  narrowly 
truncate  tuberculate,  and  even  bituberculate,  to  a  blunt  non-produced 
opposite  extreme  (D.  newholdi)  in  which,  while  subcompressed,  the  stemite 
does  not  project  caudad  of  the  ultimate  tergite  (supra-anal  plate).  The 
genus  Litoscirtus  occupies,  in  this  respect,  a  somewhat  intermediate  position 
between  the  extremes.  Apparently  Dr.  Uvarov  overlooked  the  fact  that  the 
ultimate  sternite  in  males  of  the  Tropinoti  is  definitely  compressed,  carinate 
and  the  apex,  often  markedly  rostrate  or  recurved,  develops  essentially  the 
same  tendencies  seen  in  the  different  forms  of  Dracotettix. 

In  this  summary  of  Uvarov's  points  and  comments  relative  thereto,  it 
may  be  argued  that  a  considerable  number  of  the  exceptions  which  I  have 
taken  to  the  features  stressed  by  him  as  pamjihaginc  arc  based  riuite  largely 
on  Dracotettix  newholdi,  and  that  this  may  be  generically  distinct  from  D. 
monstrosus,  the  genotype.  To  show  that  angle  has  been  considered,  I  would 
say  there  can  be  no  question  of  the  generic  cohesion  of  the  forms  referred  to 
Dracotettix.  They  form  a  natural  aggregation  of  which  newholdi  is  clearly 
the  mosi  primitive  and  least  specialized,  and  through  it  we  can  see  the 
intimate  aflBnity  of  the  genus  with  Litoscirtus.  Areally  the  forms  of 
Dracotettix  are  localized  and  isolation  has  doubtless  been  a  factor  in  the 
differentiation  of  the  respective  forms  of  the  genus. 

To  sum  up  the  preceding  paragraphs  I  think  it  ean  be  said  that  for  no 
one  of  the  eleven  points  advanced  by  Uvarov  is  the  evidence  unreservedly 
confirmatory  of  his  contentions.  In  fact  in  most  cases  the  discussion  here 
presented  definitely  disproves  their  importance  as  indicative  of  pamphagine 
affinity  in  Dracotettix.  In  all  cases  I  feel  their  value  as  such  indicators  is 
open  to  serious  question. 
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Some  of  tlic  arguments  advanced  by  Uvarov  would  not  have  been 
suggested  if  there  had  been  available  to  him  a  rejiresentation  of  the 
enormously  varied  Neotropical  generic  units  equal  to  that  of  the  pamphagid 
series  at  his  disposal. 

Supplementing  discussion  on  the  points  advanced  by  Uvarov,  I  would 
call  attention  to  the  presence  in  all  the  members  of  the  Pamphaginae  which. 
I  have  been  able  to  examine,  of  a  definite  break  cephalad  in  the  fastigial 
margins,  where  the  frontal  costa  passes  dorsad  without  interruption  into  the 
scutellum  of  the  fastigium,  severing  the  margins  which  briefly  laterad  of  this- 
point  are  definitely  carinate.  In  neither  Dracotettix  or  Ldtoscirtus  is  such 
a  break  indicated,  yet  I  have  noted  its  presence  to  a  greater  or  lesser  degree- 
in  forty  specie^:  of  eighteen  genera  of  the  Pamphaginae.  This  feature  was 
given  by  Saussnre  in  his  classic  memoir  on  the  group  ^-  as  one  of  the 
distinguishing  features  of  the  latter  subfamily.  Dr.  Uvarov,  in  correspond- 
ence, informs  me  that  while  this  ajiical  break  is  certainly  a  very  cons|)icuous 
feature  of  the  Pamphaginae,  it  is  by  no  means  an  absolute  character  which 
would  prevent  the  admission  into  the  subfamily  of  any  species  without  it. 
He  says  not  only  species,  but  adult  individuals  and  young  nymjjhs  of  the: 
subfamily  may  lack  it.  I  cite  his  statement  as  evidence  contrary  to  my 
own  experience,  based  as  it  is  on  his  broader  acquaintance  with  the  Pampha- 
ginae. However,  I  must  take  issue  with  the  factual  and  logical  elements  of 
his  further  statement  (in  lift.)  that  "  this  is  a  feature  which  Pamphaginae- 
shares  with  Tropinoti,  and  it  is  difficult  to  see  how  Dracotettix  can  be  in- 
cluded in  the  latter  group  without  possessing  this  character  ".  I  cannot  dO' 
better  than  repeat  the  comment  made  on  this  in  correspondence  with  Dr. 
Uvarov,  to  the  effect  that  while  I  have  seen  and  have  available  nearly  all 
the  genera  of  Tropinoti,  in  the  group  I  do  not  know  a  case  of  a  clear  apical 
break  in  the  fastigial  margin  such  as  one  gets  in  Pamphaginae.  While  true- 
fastigial  marginal  carinae  in  the  Tropinoti  (as  first  delimited  by  Brunner) 
may  disappear  ce])halad  in  some  species  by  obsolescence,  this  area  is  in  no- 
way fissate  as  in  most  pamphagids. 

Summarized  my  conclusions  are  that  Dracotettix  and  Litoscirtus  are- 
closely  related,  the  generalized  character  of  D.  newboldi  confirming  their 
common  ancestry.  Any  conclusions  as  to  the  position  of  Dracotettix  must 
be  equally  pertinent  to  Litoscirtus.  The  reference  of  these  two  genera  by 
most  students  to  the  Cyrtacanthacridinae  is  in  my  opinion,  from  an  analysis 
of  the  evidence  pro  and  con,  more  logical  and  more  definitely  supported  by 
fact  than  their  placement  in  the  Pamphaginae.  They  are  evidently  a 
xerothermic  branch  of  the  Tropinoti,  a  highly  diversified  stock  of  Neo- 
tropical origin,  which  constitutes  one  of  the  peripheral  developments  of  the- 
subfamily  Cyrtacanthacridinae,  less  divergent,  however,  than  assumed  by 

Spicilegia  Eutom.  Genavensia,  no.  2,  p.  14,  (1887). 
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Uvarov,  as  its  line  of  contact  can  be  detected  in  the  varied,  but  in  many 
respects  less  divergent,  Neotropical  Vilemae,  which  comprises  more  than 
a  score  of  genera,  and  a  xerothermic  member  of  which  {Clematodes)  has 
also  penejxated  northward  as  far  as  the  southwestern  United  States. 

Whether  the  Tropinoti  is  a  truly  cohesive  group,  or  is  me^e  up  by  more 
than  a  single  stock,  must  remain  for  future  study  to  determine. 

As  to  the  postulate  advanced  by  Uvarov  that  Drarotcftix  is  a  relict 
genus  of  a  much  more  widely  spread  xerothermic  Pamphaginae,  I  feel  the 
weight  of  really  conclusive  evidence  is  against  it.  For  support  it  must 
depend  on  the  survival  power  of  such  relicts  durin^^  tlic  Pleistocene,  wliich 
jicriod  as  a  whole  is  generally  considered  to  have  been  colder  and  moi'e 
l)luvial  than  at  present.  It  is  clear  that  the  life  of  the  wariuer  Pleistocene 
intcru'lacials  very  largely  succunibed.  in  such  relatively  northern  latitudes, 
to  the  recurring  jicriods  of  lower  temperature.  With  these  lower  tempera- 
tures clearly  went  a  definitely  higher  rainfall  than  is  present  in  the  same 
areas  today,  as  attested  by  the  evidence  of  lacustrine  basins.  Certainly 
desert  and  semi-desert  conditions  in  our  southwest  have  been  progressively 
increasing,  as  affirmed  by  a  wealth  of  evidence  of  many  types,  one  of  the 
most  significant  of  which  is  the  distribution  of  the  land-snails  of  that  region. 
In  this  connection  the  climatic  index  of  the  marine  mollusks  of  the  Cali- 
fornian  Pleistocene  deposits  gives  very  definite  evidence  of  the  relative 
coldness  of  at  least  a  portion  of  the  Pleistocene  in  that  di-trict.^* 

The  Rancho  La  Brea  asphalt  fleposits  may  be  pointed  out  as  contain- 
ing tropical,  or  at  least  .«ubtr()])ical,  manniial  types,  but  these  were  not 
necessarily  xerothermic.  All  of  these  types  of  vertebrates  have  passed  from 
the  picture  in  southern  California,  just  as  the  widely  distributed  Pleistocene 
tapirs,  ground  sloths,  glyptodonts,  saber-toothed  cats,  mastodons,  non-Arctic 
mammoths  and  peccaries  have  from  the  eastern  and  southeastern  United 
States,  where  they  are  to  be  found  in  many  deposits  of  that  age.  The  very 
diversity  of  the  Rancho  La  Brea  fauna  prohibits  the  consideration  of  any- 
thing less  than  a  fundamental  control  as  the  factor  which  devastated  it. 
Temperature  has  the  broad  support  of  evidence  from  many  directions. 
Whether  Dracotcttix  is  a  survivor  of  a  more  ancient  fauna,  which  has 
resisted  temperature  and  pluvial  changes,  or  is  a  more  recent  intrusion  from 
the  southward,  remains  to  be  determined,  bound  up  as  it  is  with  a  far  more 
comi)rehensive  problem. 

Unfortunately  in  Dr.  Uvarov's  paper  certain  erroneous  but  inadvertent 
uses  of  geographic  terms  ajij^ear.  In  referring  to  D.  motistrosus  he  states 
Bruner  described  it  from  "  Lower  California       Brunei  did  not  mention 

^■'"Climatic  Relations  of  iho  Tertiary  and  Quaternary  Faunas  of  the  California 
Region  by  James  Perrin  Smith.  Proc.  Cal.  Acad.  Sci.,  (4)  IX,  no.  4,  pp.  123-173,  pi.  9, 
(1919).  < 


Lower  California,  which;  of  course,  is  the  English  equivalent  of  Baja  Cali- 
fornia, the  official  name  of  that  political  division  of  the  Republic  of  Mexico, 
the  species  having  been  described  from  "  Los  Angeles,  Cal.",  meaning  either 
the  country  or  city  of  that  name  in  the  American  State  of  California.  Li 
mentioning  the  genus  Litoscirtua  (called  by  inadvertence  Leptosdrtua) 
Uvarov  (p.  99)  refers  to  it  as  "  another  Californian  genus  although  the 
original  localities  were  Central  America  "  (probably  in  error)  and  Cerros 
(or  Codros)  Inland,  off  the  coast  of  Lower  California.  Hebard  has  since 
recorded  Litoscirtus  from  Lower  California,  but  it  is  as  yet  unknown  from 
California  i)n)])('v.  although  much  intensive  work  has  been  done  in  that 
portion  of  the  state  adjacent  to  Lower  California. 
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THE  PHLOXES  OF  OBEOON 


BY  Edgar  T.  Wherky. 

For  some  years  the  writer  has  been  collecting  data  on  the  genus  Phlox,. 
but  so  complex  are  the  problems  involved  that  there  seems  no  hope  of 
completing  a  monographic  treatment  in  the  near  future.  In  order  that 
certain  taxonomic  findings  thus  far  made  can  be  included  in  the  Flora  of 
Oregon  which  is  under  preparation  by  Professor  Morton  E.  Peck,  of 
AVillamottc  University,  the  following  notes  on  species  and  subspecies 
(designated  by  <m\p\c  trinomials)  known  to  occur  in  that  state  are  being 
published.  The  plants  are  taken  up  in  three  groups,  respect ivcly  those  with 
tall  erect  stems  and  short  stylos;  with  like  stems  and  long  styles;  and  with 
short  branched  stems  yielding  cespitose  clumps. 

Erect-stemmed,  Short-styled  Group 
Phlox  speciosa  Pursh. 

The  variant  of  this  northern  species  on  which  the  name  was  based,  P. 
speciosa  euspeciosa  Brand,  is  characterized  by  tall  habit  (average  height 
35  cm.),  glabrate  lower  herbage,  and  thinnish  long-acuminate  leaves.  It 
grows  chiefly  in  Idaho  and  AVashington,  barely  entering  Oregon  in  the 
neighborhood  of  The  Dalles.  From  eastern  Washington  southwestward  it 
grade-  into  a  derivative  with  lower  stature  (average  height  25  cm.)  and 
slightly  thickened,  short-acuminate  lea\'es,  which  has  never  received  suh- 
si)ecies  classification,  so  is  liere  termed  P.  speciosa  oocidentalis  (Duraiid) 
"NA'hcrry.^  The  absence  of  this  from  northern  and  central  Oregon  is  appar- 
ently due  to  its  1  laving  been  destroyed  there  by  Tertiary  volcanic  activity, 
for  it  is  freciuent  m  the  southwest  corner  of  this  state,  and  southward  into 
California. 

Two  variants  of  Phlox  speciosa  with  thick,  glandular  leaves  have  de- 
veloped in  central  Washington,  and  extend  a  short  distance  into  Oregon. 
One  may  be  known  as  P.  speciosa  lanceolata  (E.  Nelson)  Wherry;*  it 
averages  28  cm.  tall,  with  long  intemodes,  and  few  lanceolate  leaves  up  to 
30  to  60  mm.  in  length.  The  other  was  termed  by  E.  Nelson  P.  whitedii, 
but  Brand's  name  P.  speciosa  lignosa  is  the  earliest  in  subspecies  status.  It 
differs  in  averaging  but  20  cm.  tall,  the  internodes  being  short  and  the  leaves 

1  Status  no\  us:  ]'.  (livdricdla  var.  occidental^  Duiand,  .1.  Acail.  Nat.  Sci.  Pliila.  12] 
3:  97.  1855;  P,  occidentalis  Durand  ex  Torrey,  Rept.  Expl.  Survey  RR.  4:  125. 
1867;  P.  speciosa  .  .  .  f .  occidentalis  Brand,  in  Engler's  Pflanzenreich  IV.  250:  74.  1907. 

'Status  novus:  P.  Jarirroldht  E.  Nelson,  Rev.  W.  N.  Am.  Phlox:  29.  1889;  P. 
speciosa  .  .  .  f .  lanceolata  Brand,  in  Engler's  Pflanzenreich  IV.  250:  73.  1907. 
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numerous,  linear  to  lanceolate,  and  up  to  16  or  exceptionally  30  mm.  long. 
Material  from  Tygh  Valley,  Oregon,  is  gradational  between  these,  but 
typical  specimens  of  the  second  were  distributed  from  the  state's  "  eastern 

prairies  "  by  Howell. 

Another  variation  from  the  ancestral  P.  speciosa  stock  consists  in  loss 
of  pubescence  from  the  entire  plant  except  the  inner  surfaces  of  sei)als, 
'resulting  in  P.  speciosa  nitida  (Suksdorf)  Wherry/  in  southern  Washington. 
This  migrated  southward  into  California,  but  as  was  the  case  with  its 
unmediate  ancestor,  P.  s.  occidentalis,  it  vanished  from  northern  and  central 
Oregon,  and  survives  in  this  state  only  toward  the  southwest  comer. 

Phlox  colubrlna  Wherry  and  Constance. 

AVhile  similar  to  P.  speciosa  niti<la  in  the  limitation  of  pubescence  to 
inner  sepal-surfaces,  this  Phlox  has  leaves  averaging  only  1.5  mm.  wide  (as 
against  4  mm.  in  most  subspecies  of  P.  speciosa)  ;  moreover  its  corolla-lobes 
are  unique  in  the  group  in  being  elongate  and  acutish  to  mucronate,  those 
of  P.  speciosa  being  normally  short,  obtuse,  and  notched.  It  has  accordingly 
been  described  recently  as  a  new  species.*  It  is  endemic  in  Idaho  and 
Oregon  along  the  Snake  River  canyon,  in  the  latter  state  also  extending 
well  up  into  the  northeastern  mountains. 

Erect-stemmed,  Long-styled  Group 

Phlox  adsurgens  Torrey  ex  Gray. 

The  type  locality  of  this  species  was  Canyon  Pass,  south  of  Canyonville, 
Douglas  County,  Oregon.  A  visit  there  in  1931  showed  it  to  be  abundant 

as  a  ground-cover  in  thin  woodland,  the  diagnostic  character  given  for  it  by 
Brand,  stolons  lacking,"  being  erroneous.  It  is  closely  related  to  the 
eastern  P.  stolorufera  Sims,  which  also  has  well-developed  creeping  stems 

with  Ijroad  leaves,  the  two  having  no  doubt  arisen  from  a  common  ancestor 
which  grew  in  the  far  north  in  prc-Glacial  times.  Northern  occurrences 
were  destroyed,  however,  by  the  ice,  and  the  limiting  station  at  present 
known  is  8  miles  south  of  McKenzie  Bridge,  Lane  County,  Oregon. 

Phlox  viscida  E.  Nelson. 

Diagnostic  features  of  this  Phlox  comprise  the  presence  of  glandular 
pubescence  nearly  throughout  the  herbage,  and  flat  intercostal  membranes 
of  the  calyx.  Brand  associated  it  with  P.  stansburyi,  but  it  differs  markedly 
from  that  southern  species.  It  is  endemic  in  the  mountains  of  southeastern 
Washington  and  adjacent  Oregon. 

•Status  nevus:  P.  speciosa  var.  nitida  Suksdorf,  Deutsch.  botan.  Monatsb.  18:  32. 
1900;  P.  speciosa  .  .  .  subvar.  nitithi  Brand,  in  Engler's  Pflanzenreich  IV.  250:  74.  1907. 
*Amer.  Midi.  Nat.  19  :  433.  1938. 
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Phlox  longifolia  Nuttall. 

'  This  widespread  northern  Phlox  is  characterized  by  the  presence  of 
conspicuous  bulges  in  the  intercostal  membranes  of  the  calyx,  often  termed 
replications,  but  more  aptly  described  as  carinae.  Several  of  its  variants 
have  been  classed  as  independent  species,  and  the  fact  that  they  sometimes 
occur  in  pure  stands  lends  some  support  to  this  procedure.  In  numerous 
colonies,  however,  two  or  more  occur  so  intermingled  that  they  can  only  be 
regarded  as  extremes  in  a  variable  series,  so  subspecific  status  is  here 
assigned  to  five  of  thein. 

A  variant  ranging  from  moderately  dwarf  to  tall  and  slender,  with  the 
upper  herbage  densely  glandular-i^ubcscent  and  the  largest  leaves  around 
50  to  100  mm.  long  is  regarded  as  the  ancestral  one.  Recombining  the 
earliest  name  assigned  to  it  leads  to  its  being  termed  P.  longifolia  longipes 
(Jones)  Wherry. From  this  arose  a  usually  dwarf er  and  consistently 
short-leaved  extreme — ^maximum  fertile-stem  leaf-length  25  to  45  mm., — 
which  may  be  known  as  P.  longifolia  compacta  (Brand)  Wherry;  •  this  has 
been  supposed  to  have  the  calyx  membranes  only  obscurely  carinate,  but  the 
type  specimen  does  not  bear  this  out.  At  the  type  locality  this  grows 
intimately  admixed  with  two  or  three  other  subspecies,  all  blooming 
simultaneously. 

Another  direction  in  which  variation  occurs  is  in  the  nature  of  the 
pubescence;  this  may  remain  abundant,  but  liecome  wholly  eglandular, 
without  change  in  the  plant's  stature  or  leaf-length.  Such  was  the  variant 
on  which  the  original  species  description  was  based;  it  was  also  represented 
in  Hooker's  P.  spcciosa  var.  linearifolia,  and  Brand  named  it  P.  longifolia 
lincarijolia,  which  is  here  adopted.  As  in  tlie  glandular  material,  another 
variant  has  on  the  average  lower  stature  and  shorter  leaves;  this  was  first 
collected  by  Douglas,  and  may  be  known  as  P.  longifolia  hnmilis  (Douglas 
ex  Hooker)  Wherry.^  Finally,  the  pubescence  may  tend  to  thin  out, 
ultimately  yielding  plants  which  are  wholly  glabrous  except  within  the 
sepals.  St.  John  *  has  recently  regarded  this  as  the  original  P.  longifolia, 
overlooking  Nuttall's  use  of  the  term  puberuli  in  characterizing  that  species. 
The  glabrous  subspecies  has  never  been  assigned  a  name,  so  may  be  known 
as: 


*  Status  et  comb,  nova:  P.  Unearijolia  var.  longipes  Jones,  Contr.  W.  Botany  12: 
53.  1908;  P.  longifolia  var.  fiUfolia  A.  Nelson,  Bot.  Gaz.  54:  143.  1912. 

•Comb,  nova:  P.  virida  E.  Nelson,  Rev.  W.  X.  Am.  Phlox:  24.  1899;  P.  longifolia 
var.  puberula  ibid.  26;  P.  stansburyi  compacta  Brand,  in  Engler's  Pflanzenreich  IV.  250: 
67.  1907;  P.  puberula  A.  Nelson,  in  Coulter's  Man.  Bot.  C.  Rocky  Mts.:  397.  1909. 

7  Status  novus:  P.  hnmilis  Douglas  ex  Hooker,  Flora  Bor.-Amor.  2:  72.  183S;  P. 
'tpeciosa  3  Hooker,  loc.  cit.;  P.  longifolia  .  .  .  var.  humilis  Brand,  in  Engler's  Pflan- 
senreich  IV.  250:  66.  1907;  P.  cemua  E.  Nelson,  Rev.  W.  N.  Am.  Phlox:  22.  1899.  ' 

•Torreya  36  :  94.  1936. 
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Phlox  Icngifolia  calva  Wherry,  subsp.  nova. 

Differing  from  all  other  variants  of  the  species  in  having  the  herbage 
wholly  glabrous,  except  inside  the  sepals.  Plant  10  to  50  cm.  tall;  largest 
leaves  45  to  90  mm.  long  and  2  to  4  mm.  wide.    Text-fig.  1. 


Fis-  1.    Phlox  longifolia  calva,  subsp.  nova.    Habitat  view  of  the  plant 
selected  as  the  t\  pc. 

Planta  tota  glabra,  sepalis  interne  cxccptis,  10  ad  50  cm.  alta;  folia 
maxima  45  ad  90  mm.  longa  et  2  ad  4  mm.  lata. 

Type  collected  by  Edgar  T.  Wherry  Jmic  21,  1931,  13  miles  southwest 
of  Darlington,  Custer  County,  Idaho,  in  herbarium  Academy  Natural 
Sciences  Philadelphia.  Range,  central  AVashington  to  western  ^Montana, 
south  to  Utah  and  Colorado.  May  occur  mingled  with  one  or  more  of  the 
other  representatives  of  the  species,  but  locally  forms  pure  stands. 

All  five  subspecies  here  recognized  occur  scattered  over  northeastern 
Oregon,  as  far  west  as  ]\Iono,  Shaniko,  and  Tygh  Valley.  Many  colonies 
include  two  or  more  of  them,  with  intermediates  between  extremes. 

( '( spitose  Group 

Phlox  douglasii  Hooker. 

Phototype  and  clastotype  material  of  this  northern  Phlox  in  American 
herbaria  shows  it  to  be  an  open-cespitose  plant  averaging  15  cm.  high,  with 
the  herbage  abundantly  beset  with  long  septate  gland-tipped  hairs.  Un- 
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familiar  with  its  features,  E.  Nelson  applied  to  an  unusually  large  but 
otherwise  typical  specimen  of  it  the  name  P.  piperi.  It  occurs  chiefly  in 
the  Columbia  Plateau  region  of  eastern  Washington  and  Oregon,  with  an 
alpine  extreme  in  the  Cascades.    Reports  from  other  regions  are  based  on 

what  are  liere  regarded  as  wholly  distinct  species. 

The  subspecies  on  which  the  name  donglam  was  based  has  been  named 
])y  lirand  ssp.  cudoinildsii ;  its  type  locality  was  the  lihic  Mountains.  In 
bleak  or  dry  places  this  <j:rades  into  a  i)lant  differing  chiefly  in  being  lower 
in  stature — average  height  5  cm. — which  has  stiffisli  leaves  and  was  named 
by  Bentham  F.  riyida.  Gray  referred  this  to  a  variety  of  the  Rocky 
Mountain  P.  caespitosa,  but  the  glandularity  of  its  leaves  leads  to  its 
reclassification  here  as  P.  douglaaii  rigida  (Bentham)  Wherry This  occurs 
in  several  places  in  the  Columbia  Plateau. 

Above  tree-line  in  the  Cascades  further  evolution  occurs;  the  leaves 
become  more  appressed  and  somewhat  shorter  (average  maximum  length 
7.5  mm.)  and  the  styles  have  an  average  length  of  but  2.5  mm.  This  is  the 
plant  termed  by  E.  Nelson  P.  condensata  var.  hendersoni.  Its  resemblance 
to  P.  condensata  may  well  be  due  merely  to  their  occupying  similar  high- 
alpine  situations,  and  in  pubescence  it  is  more  like  the  P.  douglami  series. 
Did  it  not  intergi'adc  with  ssp.  rujidd  it  might  be  n-signed  sjiecies  status,  but 
it  is  more  safely  chisscd  a>  P.  doiKjlusu  hendersoni  [\\.  Xi'lson)  Wherry. 

From  the  Phloxes  just  discussed  P.  c(i(  .spifo.sa  Nuttall  differs  in  having 
the  glandularity  limited  to  the  infloi'cscence.  Its  various  subspecies  occur 
largely  in  the  Rocky  Mountains;  but  it  may  possibly  enter  eastern  Oregon 
locally. 

Phlox  covillei  E.  Xrlson. 

This  species  diliers  from  tlie  otliers  in  the  Clreat  Basin  region  in  having 
tiny  thicki^h  leaves  of  elliptic-lanceolate  outline,  only  3  to  5  times  as  long 
as  wide.  Its  herbage  is  pubescent,  but  only  a  portion  of  the  hairs  are 
gland-tipped.  It  has  been  known  heretofore  from  California  and  Nevada, 
but  Professor  Peck  has  collected  what  appears  to  be  a  variant  of  it  above 
Ice  Lake  in  the  Wallowa  Mountains  of  Oregon. 

Phlox  lanata  Piper. 

The  type  locality  of  this  northern  Phlox  was  Steins  Mountain,  Harney 
County,  Oregon;  it  is  now  known  to  extend  also  into  Montana.  It  is 
pulvinate  in  habit,  with  long  prostrate  leafy  shoots.  The  herbage,  except 
toward  the  tips  of  k  ;u  es  and  sepals,  is  covered  by  copious  tomentose  hairs^ 
and  even  the  corolla-limb  may  bear  minute  pubescence. 

"Status  novus:  P.  rigida  Bentham,  in  DC.  Prodromus  9  :  306.  1845;  P.  caespitosa 
var.  ri</i(Ia  Gray.  Proc.  Amer.  Acad.  At(s  Sci.  S:  254.  1870. 

1° Status  et  comb,  nova:  P.  condensata  var.  hendersoni  E.  Xelson  Rev.  W.  N.  Am. 
Phlox:  14.  1899;  P.  caespitosa  .  .  .  var.  hendersonii  Brand,  in  Ekigler's  Pflanzenreidk 
IV.  260:  84.  1907. 
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PKlox  diffusa  Bentham. 

In  describing  this  northern  Phlox  from  near  the  southern  end  of  its  range 
in  California  in  1849,  Bcntiiam  suggested  it  to  be  related  to  P.  douglasii, 
hut  the  characters  he  gave  to  distinguish  them  were  not  well  chosen,  no 
reference  to  their  difference  in  pubescence  being  made.  Gray  proceeded  to 
reduce  diffusa  to  varietal  status,  and  has  been  followed  by  many  subsequent 
workers,  leading  to  great  confusion.  Phototypes  and  clastotypes  of  P. 
diffusa  show  it  to  be  a  spreading  plant,  pubescent  with  long  wholly 
•eglandular  hairs;  its  leaves  are  thinnish,  linear  but  not  sharp-pointed,  and 


Fig.  2.   Plilox  diffusa  longistylis,  siibsp.  nova.  Habitat  view  of  the  colony 
from  which  the  type  specimen  was  selected. 

reach  a  length  of  15  nun.  In  the  upstanding  P.  douglasii,  on  the  other 
hand,  the  hairs  are  gland-tipped,  and  the  leaves  are  thickish,  subulate  with 
a  sharp  point,  and  rarely  as  much  as  10  mm.  long.  If  any  division  of  the 
cespitose  Phloxes  (which  Gray  considered  "  almost  inextricable  ")  is  to  be 
made  at  all,  species  differentiation  has  to  be  based  on  characters  such  as 
"these.  P.  douglasii  and  P.  diffusa  are  accordingly  here  maintained  as 
independent. 

Phlox  diffusa  is  common  from  the  hills  of  western  British  Columbia 
southward  along  the  Cascades  to  the  Sierras  of  California,  where  it  is  limited 
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to  fairly  high  altitudes.  Toward  the  northera  «a4^f  this  range  its  styles 
are  6  to  12.  mm.,  toward  the  south  3  to  6  (rarely  7)  mm.  long,  the  boundary 
between  the  two  variants  lying  in  northern  Oregon.  The  southern  one  was 
the  original  P.  diffusa,  and  may  accordingly  be  named  P.  diffusa  typica 
Wherry.**  Nearly  all  specimens  seen  from  western  Oregon  belong  here. 
The  northern  extreme  deserves  a  subspecies  name,  as  follows: 

V.  diffusa  longistylis  Wherry,  subsp.  nova. 

Differing  from  ssp.  typica  in  somewhat  lower  stature  and  smaller  leaves 
and  flowers,  and  especially  in  having  longer  stylcs;  6  to  12  mm.  in  length. 
Text-fig.  2. 

A  subspecies  typica  differt  planta  paulo  minor  et  stylis  6  ad  12  mm. 
longis. 

Type  collected  by  the  writer  July  30,  1931,  at  7250  feet  altitude  on  the 
south  slope  of  Mt.  Adams,  Yakima  County,  AVashington,  in  lierbahum 
Academy  Natural  Sciences  Philadelphia.  Range,  British  Columbia  south 
to  House  Mountain,  Marion  County,  Oregon." 

Phlox  hoodii  Richardson. 

While  this  species  was  described  from  the  plains  of  Saskatchewan,  and 

is  especially  frequent  in  the  high  plains  and  eastern  foothills  of  the  Rockies, 
it  also  crosses  these  mountains  in  Idaho  and  spreads  over  the  Great  Basin 
region.  The  phase  most  developed  in  tlic  latter  area  differs  from  the 
■original  in  having  a  slightly  lon^rer  eorolla-tubc,  and  was  named  P.  canescens 
by  Torrey  and  Gray.  The  differences  Ix'twccii  thcni  arc  so  slitrlit  and  the 
intcrfiradation  so  complete,  liowever,  that  only  snbspccific  independence 
seems  justified;  leadin<i;  to  the  new  combination:  P.  hoodii  canescens  (T.  & 
G.)  Wherry.^^  This  subspecies  occurs  sporadically  in  the  Columbia  Plateau 
region  of  Oregon,  extending  up  to  the  eastern  foothills  of  the  Cascades.  It 
thus  approaches  the  range  of  P.  diffusa,  from  which  it  differs  in  its  more 
compact  habit,  and  smaller  leaves  and  flowers. 

Phlox  austromontana  Covillc. 

AMiile  originally  descriljed  from  southern  Utah,  this  Phlox  with  its  dis- 
tinctive acerose  leaves  and  carinate  calyx-membranes  is  wide-ranging  over 
the  Great  Basin  and  adjoining  physiographic  provinces.  In  Oregon  it  has 
been  collected  as  far  north  as  Union  County.  A  long-styled  phase  of  it 

11  Nomen  novum:  diffusa  Bentham,  Plant.  Hartweg.:  325.  1849;  P.  douglasii 
var.  diffusa  Gray,  Proc.  Amer.  Acad.  Arts  Sci.  8:  254.  1870. 

"When  I  first  oncountorcd  this  Phlox  and  observed  its  (lifTorfiUT's  from  the 
original  P.  diffiim.  I  supinxsed  it  in[\i\\t  prove  to  be  P.  caespitosa  Nuttall,  and  so  reported 
to  St.  John  and  ^Va^^('n.  who  have  included  it  under  that  name  in  "The  Plants  of  Mt. 
Rainin-  National  Park.  ^Vashint^ton  ".  Amrr.  Midi.  Xat.  18  :  978.  1837.  Actually  the 
Mt.  Rainier  Phlox  is  this  newly  described      diffusa  longistylis. 

18  Status  novus:  P.  canescens  Torrey  &  Gray,  Kept.  Bot.  RR.,  Mo.  Pac.  41°,  2:  122. 
1855. 
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was  described  by  Brand  as  P.  densa,  but  this  is  scarcely  separable ;  his  P. 
pinifolia,  so  far  as  can  be  ascertained,  is  another  minor  variant  of  the  same 

species. 

Phlox  peckii  Wherry,  sp.  nov. 

Vlnut  a  ])r()strato  iiiidcr-sliriib;  main  root  branchins  above  into  pevcral 
creeping  woody  stems,  sending  up  erect  branches  1  to  3  cm.  tall,  yielding; 

pulvinate-cespitose  clumps;  internodes  short,  their 
surface  laminated,  more  or  less  pubescent;  leaves 
spreading,  thinnish,  linear,  4  to  8  mm.  lono;  and  0.5  to 
1.5  mm.  wide  (i-atio  of  lenpith  to  width  5  to  10), 
basally  densely  ciliatc  with  septate  hairs,  superficially 
granulate  to  glabrous;  the  tip  bearing  a  short  cusp; 
inflorescence  1-flowered,  the  pedicel  1  mm.  long,  quad- 
rate; sepals  8  nun.  lonp;,  united  about  \  tiieir  lenp;th, 
the  costa  prominent,  awn-ti]iped;  intercostal  mem- 
branes distinctly  carinate ;  pubescent  with  long  kinky 
septate  eglandular  hairs,  on  the  outside  near  the  base 
and  on  tlic  inside  of  the  lolx's  toward  tlie  tip;  corolla- 
tube  about  12  unn.  lone:,  somewhat  dilated  upwai'd; 
lobes  cuneate,  5  nun.  long  and  2.5  mm.  wide,  termin- 
ally erose-mucronulate,  their  upper  surface  beset  to  a 
Fifi.  3.  Phlox  i^ockii,  distance  of  3  mm.  from  the  orifice  with  fiiu>  kinky 
species  nova.  Flower  soi)tate  hairs  up  to  0.5  mm.  long;  upper  ]->art  of  tube 
pubes^ncT"*  ^^^^    yellowish,  limb  cream-color;  stamens  extentling  rather 

high  up  the  tube,  one  or  two  anthers  slightly  exserted; 
styles  4.5  mm.  long,  united  to  i  their  length,  the  3 
stigmas  thus  1  nun.  long;  ovules  solitary.    Text-fig.  3. 

Fruticulus  prostratus;  folia  liuearia,  ad  8  mm.  longa  et  1,5  mm.  lata; 
calycis  membranae  carinatae,  tubo  baso  eglanduloso-pubescente ;  corollae 
lobi  superne  pubcscentes,  pilis  ad  0.5  mm.  longis;  styli  4.5  mm.  longi,  ad  ^ 
longitudinis  conjuncti. 

Type  collected  by  Professor  ^Morton  E.  Peck  of  Willamette  T'nivcM'sity, 
Salem,  Oregon,  in  whose  honor  the  plant  is  named:  No.  19302.  .July  14,  1936^ 
dry  slope,  north  rim  of  Ciater  Lake,  Oregon.  Type  in  Herbarium  Academy 
Natural  Sciences  Philadelphia. 

This  Phlox  is  obviously  a  derivative  of  P.  difjuf^a,  in  which  the  flat  ta 
wrinkly  calyx-membrane  of  th(>  parent  sjiecies  has  become  rather  definitely 
carinate  (as  it  has  in  P.  oKstroniontana  also).  In  most  Phloxes  the  corolla 
limb  is  glabrous,  but  in  a  few  of  the  cespitose  ones  it  is  minutely  granulate, 
and  in  P.  lanata  occasionally  iine-puberulent.  The  present  species,  how- 
ever, is  the  only  one  known  in  which  the  corolla-limb  is  definitely  pubescent.. 

Of  the  12  species  discussed  in  the  above  pages,  6  are  northern  in  geo- 
graphic relationship,  being  best  developed  in  the  northern  Rocky  Mountains,, 
and  enter  Oregon  from  the  northeast;  3  are  southern,  ranging  over  the  Great 
Basin,  and  occupying  southeastern  Oregon;  while  the  remaining  3  are 
endemic  in  Oregon,  or  in  this  state  and  adjacent  portions  of  surrounding 
ones. 
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DESCSIPTION  OF  HETEBOMYS  DESMA&ESIIANUS  CHIBiaUENSIS 


BY  Robert  K.  Enders, 

Swarthinore  College. 

Among  tlio  mammals  collected  by  the  writer  and  ]Mr.  A.  J.  Drexcl  Paul, 
Jr.,  in  1935,  while  on  an  cxjicdition  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  is  an  undescribed  subspecies  of  the  genus  Heteromys.  It  was 
then  considorod  unwise  to  describe  a  new  subspecies  based  upon  tlu'cc 
specimens,  so  itublication  was  postponcMl.  Subsc(iuent  work  l)y  the  Academy 
and  Swarthmore  College,  aidcnl  l)y  a  <;rant  from  the  American  Philosophical 
Society,  has  added  considerably  to  our  knowledge  of  this  new  subspecies. 

Heteromys  desmarestianus  chiriquensis  new  subspecies. 

Type:  An  adult  male,  skin  and  skull,  A.N.S.P.  No.  17835,  collected  by 
Robert  K.  Enders,  August  20,  1935,  between  Rio  Chiriqui  Viejo  and  its 

tributary  Rio  Colorado  on  a  hill  known  locally  as  Ccrro  Pando,  at  an 
elevation  of  4,000  feet,  about  ten  miles  from  the  post  office  of  El  Volcan, 
Province  dc  Chiriqui,  R.  de  Panama.    Original  No.  1165. 

Distribution:  Known  from  western  Panama  between  Rio  Chiriqui  Viejo 
and  the  continental  divide,  in  the  valleys  of  Rio  Colorado,  Rio  Cotito,  Rio 
Santa  Clara,  and  Rio  Chebo. 

Genmil  cJKtracfcrs:  RescMubles  Heteromys  desmarcstianus  rlrf>marcsti~ 
anvft  and  //.  d.  fuscdl ii.'<  moi'e  tlian  //.  d.  rcpens  from  El  Volc'in  dc  Chiriqui. 
C.eneral  coloi'alion  darker,  less  oclii'aceous.  lateral  line  more  distinct  than  in 
//.  d.  dcstnmu  st ianiis ;  ankles  d;irk  all  around  with  black  extendinti  to  heel, 
ears  black  with  no  white  lii)s  or  fringe;  size  larger,  tail  somewhat  shorter; 
maxilla  and  premaxilla  heavier  posterior,  at,  and  anterior  to  anterior 
palatine  foramen;  brain  case  narrower  with  appearance  of  being  more  con- 
stricted. Differs  from  H.  d.  planifrons  of  western  Costa  Rica  in  having  a 
more  distinct  tawny  lateral  line  on  flanks;  the  tail  considerably  darker  both 
above  and  below  and  somewhat  shorter;  ankles  dark  all  around  in  most 
specimens  with  the  black  hair  extending  to  the  heel  while  in  H.  d.  planifrons 
a  white  line  extends  to  the  dorsum  of  foot;  skull  api>arently  narrower,  brain 
case  not  expanded,  tympanic  bullae  conspiciouslj'  snuillcr,  premaxilla  ending 
posterior  of  nasals;  temporal  fossa  longer  turning  dorsad  posteriorly. 
]3iffers  from  //.  d.  subdjjinis  in  being  much  darker;  skull  narrower,  longer, 
more  drawn  out,  lighter;  i)remaxilla  exceed  nasals  more  than  in  //.  d.  sub- 
affinis,  temporal  fossa  narrower,  longer,  and  deeper.    Larger  and  darker 
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than  H.  d.  repena,  with  distinct  buffy  lateral  line  which  is  lacking  in  H.  d. 
repem,  nasals  end  anterior  to  premaxilla,  not  posterior  as  in  repen«,  ankles 
dark  all  around. 

Color  of  type:  Upper  parts  mixed;  spines  blackish,  hair  dark  grey  at 
base,  tipped  with  orange  buff,  sides  lighter,  more  biifTy;  lateral  line  buff 
orange;  under  parts  white,  except  scrotum,  buffy  in  inguinal  region; 
suggestion  of  light  line  down  inner  side  of  hind  leg;  ankles  dark  all  around, 
tail  brownish  black  above,  lighter  below. 

Skull:  Long,  with  relatively  narrow  brain  case  and  narrow  frontals  and 
parietals;  temporal  fossa  narrow,  deep,  long,  posterior  portion  bending 
dorsad. 

3/fn.s7/rr???r??/.s:  Total  length  302  mm.,  tail  vertebrae  154.  hind  foot  35, 
ear  19.  Skull:  (Ireatest  length  37.6  nun.,  zygomatic  l)roa(lth  17.2,  iiiter- 
orl)ital  breadth  10.1,  length  of  nasals  17.  A  female  topotype:  285;  151; 
37;  18. 

Remarks:  Ih  t<  romys  di  smarcstianus  cJiiriquc nsis  \<  a  clearly  defined 
subspecies  apparently  more  clo.-^ely  ai)proaching  other  sub.species  than  its 
nearest  geographic  neighbor  //.  d.  repens  of  El  Volcan  de  Chiriqui.  The 
altitudinal  range  in  which  it  was  taken  is  rather  narrow,  3800  to  5200. 
Apparently  the  subspecies  has  differentiated  between  the  Chiriqui  Viejo 
and  the  continental  divide  for  it  was  not  taken  on  the  opposite  bank. 

Specimens  examined:  Total  number  35,  all  from  the  region  mentioned 
above  as  follows:  Cerro  Pando  18,  Cotito  Hot  Springs  6,  Santa  Clara  5, 
Osta  Clara  5,  Rio  Chebo  1. 
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A  SMALL  COLLECTION  OF  FBESH-WATEB  FISHES  FBOU  EASTERN  CUBA. 


BY  Henry  W.  Fowleb. 

Curator  of  Fishes,  Academy  of  Natural  Sciences  of  Philadelphia 

Dr.  Charles  T.  Ramsden,  a  Correspondent  of  the  Academy,  recently 
forwarded  the  forty-one  fij^hes,  from  eastern  Cuba,  determined  in  this  paper.. 
The  collection  is  a  characteristic  representation  of  the  fresh-water  fish  fauna 
of  eastern  Cuba,  and  the  Academy  is  therefore  indebted  to  Dr.  Ramsden 
for  this  valuable  gift.  An  interesting  cichlid  is  here  described  as  a  new 
species,  apparently  having  long  been  confused  by  its  vernacular  name- 
"  Joturo  ".  Dr.  Ramsden's  comments  follow: 

"Poey  in  his  Memorias  II,  pp.  263,  tab.  18,  figs.  4  and  5,  1856-58,. 
describes  the  Joturus,  and  the  species  pichardi,  which  is  a  mugilid.  He 
chooses  for  the  common  name  that  of  '  Joturo '  used  by  Desiderio  Herrera,, 
Tranquilino  Sandalio,  de  Noda,  and  Esteban  Pichardo  to  that  of  '  Fortuo ' 
used  by  the  Havanese.   Guantanamo  is  famous  for  its  *  Joturos '  found! 
only,  so  far  as  I  know,  in  its  rivers  and  their  tributaries.   The  Guaso  River 
flows  through  Guantanamo  city,  coming  from  the  hills  to  the  north.  There 
is  a  saying  that '  He  who  eats  Joturo,  and  bathes  in  the  Guaso  River  never- 
leaves  Guantanamo.'    The  fish  by  that  local  name  is  well  known  not  only 
at  Guantanamo,  but  most  everywhere  throupih  the  island  of  Cuba  where 
Guantanamo  is  spoken  of.    It  is  not  rare,  neither  is  it  common,  and  is  being 
driven  out  of  existence  by  the  more  ciuarrelsomc  '  Biajaca  '  [Cidilasoma 
tetracanthus) ,  so  that  in  the  not  distant  future  may  disappear  altogether. 
This  danger  is  much  greater  since  the  Secretaria  de  Agricultura  [in  August] 
have  planted  several  Florida  large  mouth  bass  in  these  rivers,  if  one  is  to- 
judge  by  the  results  of  the  same  thing  in  one  of  the  artificial  lakes  about 
the  Country  Club  at  Havana  where  a  similar  planting  was  made  some  years 
back.  Here  the  bass  destroyed  all  the  native  fish  even  to  the  Gambusias 
and  Limias  so  that  mosquitos  increased,  became  a  menace  and  the  lake 
was  drained  in  order  to  take  out  the  bass  and  replace  native  species. 

"  The  '  Joturo  '  is  certainly  a  cichlid,  and  not  a  mugilid.  The  specimen 
sent  is  a  typical  adult,  now  getting  scarce  to  find  full  grown.  It  cannot  be 
mistaken  even  at  first  sight  for  C.  tetracanthus,  on  account  of  its  contour 
and  its  predorsal  hump,  and  is  splendid  eating.  Its  nature  is  more  mild, 
and  though  cichlid-like  in  its  behaviour,  making  holes  or  depressions  in  the- 
sand  at  the  bottom  of  aquariums  and  attacking  most  other  fish,  it  is 
nevertheless  much  more  mild  in  disposition.  It  is  not  known  outside  the^ 
Guantanamo  river  system  and  tributaries.   C.  tetracanthus  is  found  also* 
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in  these  streams,  but  '  Joturo  '  never  goes  near  brackish  water,  while  C. 
tetracanthus  does.  There  is  one  exception  and  that  is  the  Bayatc  River 
which  I  am  told  flows  north,  and  there  are  to  be  found  the  '  Joturo '  and 
none  of  C.  tetracanthus.  This  I  have  not  been  able  to  prove  to  my  satis- 
faction and  take  it  on  its  face  value  as  native  information,  but  even  so 
Bayate  is  considered  as  of  the  Guantanamo  area  and  certainly  belongs 
politically  to  the  Guantanamo  Municipality  and  its  Judicial  District." 

POECILIIDAE 

Gambusia  punctata  Poey.   "  Guajacon." 

Three  examples,  53  to  59  mm.,  streams  in  environs  of  Santiago  de  Cuba. 
Females.  1937. 

Limia  vittata  (Guichenot). 

Three,  80  to  82  mm.,  streams  in  environs  of  Santiago  de  Cuba.  Females. 
May  1938. 

MUOniDAE 

Agonostomus  monticola  (Griffith).  "Dajao." 

Eip:ht,  131  to  1(>8  mm.,  old  aqueduct  at  Santiago  de  Cuba,  April  1938. 
Also  two,  100  to  124  nun.,  same  locality,  in  January  1938.  Also  four,  43  to 
54  mm.,  at  Rio  Camino  at  County  Club,  Santo  Domingo,  December  1937, 
besides  two  others  44  and  47  mm.  without  date  of  capture. 

The  young  are  interesting  in  proportions,  showing  the  eye  greatly  exceed- 
ing the  short  snout  and  A.  II,  10,  i.  They  also  show  the  scale  rows  con- 
verging and  with  smaller  scales  on  caudal  peduncle  than  on  trunk.  In 
coloration  tliey  have  a  dark  l)rown  streak  from  the  snout  tip  tin-ough  the 
eye  and  back  over  opercle  to  dark  brown  spot  at  pectoral  base.  Another 
larger  one  at  middle  of  caudal  base.  Some  specimens  show  a  more  or  less 
complete  dark  lateral  axial  band,  though  this  is  usually  broken  into  variable 
brown  spots.  First  dorsal  witli  dark  brown  bnsally,  apically  white.  Second 
dorsal  often  with  dark  brown  anterior  basal  blotch,  meclian  basal  bar  and 
terminally  fm  gray.  Caudal  other  than  dark  basal  blotch  white,  gray 
terminally  on  lobes.   Other  fins  whitish. 

In  the  series  of  larger  examples  all  show  the  scales  of  the  back  with 
a  dark  reticulated  pattern,  due  to  the  darker  scale  borders.  Lower  %  of 
body  bright  silvery  white.  Markings  on  fins  all  quite  variable  though  more 
or  less  contrasted.  Usually  first  dorsal  spines  blackish  brown,  and  each 
membrane  Avhitish  with  variable  blackish  brown  ])lotch  between  each  spine. 
Second  tlorsal  and  anal  largely  grayish  terminally,  sometimes  even  gray 
black,  likewise  caudal,  though  latter  always  with  whitisli  base.  Some 
sjK'cimens  show  scattered  or  indistinct  brown  spots  on  Hanks,  variable  or 
irregular.   Paired  tins  usually  with  terminal  gray  area  or  blotch. 
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Cichlasoma  tetracanthns  (Valenciennes).  "  Biajaca,  Bijaca." 

One,  163  mm..  Guaso  River.  Cluantanamo,  December  1937. 
One,  143  mm.,  Guaso  River,  December  1938. 

Cichlasoma  ranudeni  new  species.  "  Joturo." 

Depth  2^  to  2i;  head  3  to  3.1,  width  U  to  2^.  Snout  23!^  to  2^  in  head; 
eye  3f  to  5^,  2^  to  2'^  in  snout.  1  to  ]  .1  in  intei'oi'hital ;  maxilhuy  reaches  .}  to 
f  in  snout,  length  3^  to  3^  in  head;  lips  broad,  smooth,  fleshy;  teeth  in  villi- 
form  bands  in  jaws,  close  set  and  fine,  outer  row  well  enlarged,  especially  in 
front,  simple,  ( onic  and  with  dark  brown  tips,  thus  greatly  contrasted  with 
otherwise  pale  color  of  teeth  and  lips;  palate  and  tongue  edentulous;  inter- 
orbital  3|  to  3f  in  head,  broadly  convex.  Preopercle  edge  entire.  Gill 
rakers  3  4- 10,  short,  robust,  points  ^  to  ^  of  gill  filaments,  which  If  in  eye. 

Scales  19  in  upper  section  of  lateral  line;  11  or  12  4-  2  in  lower  section; 
7  scales  between  origin  of  spinous  dorsal  and  upper  section  of  lateral  line; 
5  or  6  scales  above  upper  section  of  lateral  line  and  posterior  dorsal  spines, 
of  which  2  or  3  may  form  in  basal  scaly  sheath;  11  scales  below  lower 
section  of  lateral  line  and  anal  origin.  Ventral  without  pointed  axillary 
scale.  Bases  of  dorsals  and  anals  only  moderately  scaly,  though  with  scales 
all  much  smaller  than  adjacent  body  scales.  Characteristic  is  the  com- 
pressed elevated  predorsal  hump,  evident  in  all  except  the  smallest  specimen 
and  completely  covered  with  scales,  the  predorsal  scales  12  to  14  and  extend- 
ing forward  until  opposite  front  part  or  edge  of  eye.  Snout  and  most  all 
of  muzzle,  including  prcorbital,  naked.  Cheek  with  4  or  5  rows  of  com- 
paratively large  scales,  leaving  preopercle  flange  naked.  Opercle  and 
postocular  scaly.  Scales  much  smaller  on  chest  and  breast  than  elsewhere 
on  body,  except  caudal  base,  where  scaly  area  invades  f  basal  part  of  fin. 
Scales  in  lateral  line  with  simple  tubes,  well  exposed,  and  each  tube  to  hind 
edge  of  scale  exposure.  Scales  with  12  basal  radiating  striae;  80  to  85  small 
apical  denticles,  with  IG  or  17  transverse  series  of  basal  elements;  circuli 
very  fine. 

D.  XV,  12,  I  to  13,  I,  last  spine  I  f.  to  2  in  head,  seventh  ray  2^  to  2f  in 
fish  without  caudal;  A.  V,  9  i  or  10,  1,  fifth  spine  li:  to  2}  in  head,  third  or 
fourth  ray  2^  to  2f  in  fish  without  caudal;  caudal  1  to  li  times  head,  convex 
behind;  least  depth  of  caudal  peduncle  2 J  to  2^  in  head;  pectoral  1|  to  H, 
rays  i,  Ki;  ventral  rays  I,  5,  fin  equals  head. 

Color  when  fresh  in  alcohol  variably  with  pale  appearance,  largely  pale 
appearance,  largely  pale  or  light  brown,  under  surfaces  of  head  and  abdomen 
whitish.  Many  scales  on  sides  medially  with  darker  brown  spot,  blackish 
brown  in  lai^est  sample.  Last  also  with  back,  lower  sides  of  head,  flanks, 
spinous  dorsal  and  front  of  soft  dorsal  largely  vinaceous-cinnamon ;  front  of 
head  and  predorsal  crest,  muzzle,  tail  posteriorly  or  area  inclusive  of  straight 
section  of  lateral  line,  lower  edge  of  belly,  greater  posterior  parts  of  soft 
dorsal  and  anal,  and  all  of  caudal  olive  buff.  Usually  vertical  and  ventral 
fins  variably  dark  neutral  or  gray  brown  to  blackish,  and  pectorals  whitish. 

Type,  A.N.S.P.  No.  68454.  Arroyo  Hondo,  Jamaica,  Yateras,  Guan- 
tanamo,  Cuba.  December  1937.  Dr.  C.  T.  Ramsden.   Length  243  mm. 
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Also  paratypep,  A.N.S.P.  No?.  68455  to  68458.   Guaso  River,  Guan- 

tanamo,  Cuba.    Length  123  to  178  mm. 

Besides  the  paratypes  a  still  smaller  specimen  119  mm.  from  the  Guaso 
Ri\-er  at  Confluente,  Guantanamo.  Taken  when  13  mm.  long,  aquarium 
lish.  1936. 

This  species  is  related  to  Cichlasonia  tetracanthus  (Valenciennes), 
though  is  quite  distinct  in  structure,  general  facies  as  well  as  coloration.  It 
differs  at  once  in  the  greatly  larger  scales  on  the  cheek  in  4  rows,  in  6  to 
8  rows  in  C.  tetracanthus  and  its  various  subspecies.  The  deep  body  con- 
tour, the  elongated,  pointed,  filamentous  soft  dorsal  and  anal  and  greatly 
deeper  preorbital,  are  other  characters. 

For  comparison  the  two  specimens  of  C.  tetracanthus  from  Guantanamo 
also  bear  out  these  contentions,  the  larger  of  which  is  somewhat  suggestive 
of  Ei<j.(  nmann's  Ihros  nigricans  and  the  smaller  more  like  his  figure  12  of 
Hcros  ti  tnicdntlnts  tetracanthus. 

Both  of  Dr.  Pvamsden's  specimens  are,  however,  far  more  ornate  and 
contrasted,  the  sjjots.  ]);n-.  blotches  and  bands  very  distinct. 

(For  Dr.  Charles  T.  iiamsden. ) 

ELEOI&IDAE 

Dormitator  maculatus  (Bloch).  "  Conguito." 

Two,  114  to  130  mm.,  in  fresh  water  of  streams  at  Guantanamo  and 
Santiago. 

Eleotris  pisonis  (Gmelin).  "Conguito." 

Three,  120  to  140  mm.,  in  fresh  and  brackish  water  of  stream  about 
Santiago  and  Guantanamo. 

Gobiomorus  dormitor  Lacepede.   "  Guavina." 

One,  241  mm.,  Rio  Guantanamo,  May  5, 1938. 

GOBIIDAE 

Gobius  lyricus  Girard. 

Gobius  lyricus  Girard,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1868,  p.  169  (tjrpe  locality, 
Brazos  Santiago,  Texas) ;  Rep.  U.S.  Mex.  Bound  Surv.,  Ichth.,  p.  25,  pi.  12,  figs.  4-5, 1859. 

Depth  4?;  head  3i,  width  li.  Snout  3|  in  head;  eye  4],  1.^  in  snout, 
greater  than  iiitcrorbital ;  maxillary  reaches  opposite  front  eye  edt^e,  in 
profile  lengtii  2^  in  head;  jaws  equal;  lips  narrow,  thin;  teeth  minute,  simple, 
compressed,  close  set,  pointed,  pair  within  at  symphysis,  slightly  enlarged. 
Tongue  broad,  rounded,  free.  Interorbital  narrow,  widtii  1^  in  eye;  i^re- 
orl)ital  depth  f,  of  eye.  Gill  rakers  minute  or  rudimentary,  not  made  out. 
Gill  filaments  1^  in  eye. 

Scales  30 -f- 3  in  axial  lateral  series;  11  transversely  between  second 
dorsal  and  anal  origins;  16  predorsal  forward  nearly  midway  in  interorbital 
space.  Except  front  of  head,  preorbital,  jaws  and  opercles  below,  head 
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scaly.  Chest,  breast  and  belly  with  small  scales.  Five  rows  of  minute 
papillae  down  from  lower  eye  edge,  intersected  by  transverse  or  horizontal 
row  medially;  line  also  close  along  and  behind  vertical  hind  edge  of  pre- 
opercle.    Outer  pectoral  base  with  small  scales. 

D.  VI,  I,  10,  I,  second,  third  und  i'ourtli  spines  ending  in  filaments  when 
depressed  reach  f  in  base  of  second  dorsal,  first  branched  ray  1^  in  head; 
A.*I,  11, 1,  first  branched  ray  2?,  tenth  1?  ;  caudal  in  rest  of  fish,  median 
rays  longest  and  fin  rounded  behind;  least  dci)th  of  caudal  peduncle  2,';  in 
head;  pectoral  rays  i,  14,  none  detached;  ventral  rays  1,  5,  fin  1^  in  liead. 
Anal  i^apilla  I4  in  eye,  globose. 

Color  very  pale  brown,  whitish  on  under  surface  of  head  and  belly. 
Back  with  6  very  faint,  though  darker  brown  saddles,  altrrnatinfr  on  sides 
with  obscured  G;rayish  blotches,  and  on  caudal  base  an  upper  larger  darker 
brown  blotch  and  below  fainter  one.  Dorsals  grayish,  witii  white  spots, 
more  or  less  arranged  in  streaks  and  rows,  and  some  on  first  fin  with  variable 
still  dark  spots  in  grayish  areas.  Anal  grayish,  with  broad  white  border. 
Caudal  gray,  with  transverse  series  of  small  white  sjiots  medially  and 
basally  on  fin.    Paired  fins  pale  gray,  with  whitish  spot  at  base  externally. 

Length  81  nun. 

This  interesting  specimen  was  in  Dr.  Kamsden's  collection  from  Guan- 
tanamo.  As  it  does  not  appear  to  be  abundant,  though  reported  from  Porto 
Rico,  I  have  given  the  above  description. 

Awaous  taiasica  (Lichtenstein).    "  Sirajo." 

Four,  143  to  300  mm.,  Rio  del  Acueducto,  San  Boniato,  Santiago  de 
Cuba,  May  20,  1938. 


DESCRIPTION  OF  A  HEW  CARAHGID  FISH  FROM  HEW  JERSEY 

BY  Henky  W.  Fowler. 

Curator  of  FUIu  s,  Academy  oj  Natural  Sciences  of  Philadelphia 

The  new  fish  described  in  this  paper  was  secured  by  Mr.  Charles  Ileid 
in  the  fish  pounds  at  Manasquan,  and  presented  to  the  Academy  which 
is  indebted  to  him  for  this  valued  gift.  It  is  an  interesting  species  of 
Carangidae,  belonging  to  the  genus  Uraspis  of  Bleeker  1855.  These  arc  the 
white  mouthed  crevalles,  remarkable  for  their  conspicuous  white  tongue 
and  adjacent  region  inside  the  mouth,  sharply  contrasted  with  the  gray- 
black  walls.  A  second  genus,  Leucoglossa  Jordan,  Evermann,  Tanaka  1927, 
differs  in  the  structure  of  the  scutes  forming  the  lateral  line.  In  Uraspis 
each  longitudinal  spine  of  the  scute  is  furnished  with  a  forwardly  directed 
denticle,  while  in  Leucoglossa  there  is  only  the  posteriorly  directed  spine. 
In  all  other  previously  described  species  of  these  genera,  so  far  as  known, 
the  first  dorsal  and  anal  rays  are  the  longest  rays  of  their  respective  fins, 
and  the  ventral  fins  are  distinctly  shorter  or  at  least  not  longer  than  the 
head.  The  new  species  is  of  further  interest  as  placing  definitely  in  the 
Atlantic  fauna  a  representative  of  a  group  of  species  heretofore  believed 
confined  to  the  Indo-Pacific. 

Genus  URASPIS  Bleeker 
PLATYURASPIS,  new  subgenus 

Body  oblong,  deeply  ovate  or  depth  less  than  half  length  without  caudal, 

strongly  compressed,  with  tail  short  and  little  tai)ering.  Head  moderate, 
deep,  compressed,  occipital  region  well  elevated,  with  evenly  convex  profile. 
Snout  short,  broad,  profile  moderately  inclined.  Eye  moderate,  slightly 
advanced  in  head  from  center,  and  without  adipose  lids.  Maxillary  well 
inclined,  reaches  Ix^low  front  of  eye;  supplementary  maxillary  large,  rather 
narrow,  well  developed.  Mouth  moderate,  lower  jaw  projecting  in  front. 
Teeth  conic,  strong,  simple,  in  narrow  band,  gradually  smaller  posteriorly 
in  jaws.  No  teeth  on  jialate  or  tongue.  Nostrils  similar,  close  together, 
level  with  ujiper  part  of  eye,  little  nearer  eye  than  end  of  snout.  Inter- 
orbital  well  elevated,  with  median  ridge.  Opercle  with  feeble  radiating 
striae.  Gill  membranes  free  from  isthmus.  Gill  rakers  moderate,  lanceolate. 
Scales  on  body  minute,  irregular.  Head  largely  naked,  except  on  upper  part 
of  postocular  region  and  cheek.  Straight  section  of  lateral  line  much  longer 
than  curved  section,  scutes  along  side  of  caudal  and  posterior  part  of  tail 
large,  strong,  and  each  keel  forms  a  broad  or  obtuse  compressed  cuneate 
front  point,  directed  forward,  while  on  some  of  largest  scutes  the  posterior 
end  may  have  a  small  or  inconspicuous  point  as  well.  Caudal  base  scaly, 
fins  naked  otherwise.  Dorsal  spines  low,  pungent,  graduated  to  fourth 
which  longest.   Soft  dorsal  high,  antero-meiiiian  rays  longest  and  contour  of 
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fin  roiindcfl  anteriorly  and  i)osteriorly.  ovor  twioo  liioh  a?  ppinoii?  dorsal  or 
2f  in  greatest  body  depth.  Soft  anal  little  shorter  than  soft  dorsal,  similar. 
Two  small,  short,  strong,  close  set  anal  spines  before  soft  anal,  posterior 
spine  longer.  Pectoral  moderate,  broad,  not  falcate,  not  quite  reaching 
bcginninn-  of  straiaht  section  of  lateral  line.  Ventral  equal  to  little  longer 
than  head,  inserted  slightly  before  pectoral  origin  and  reaches  back  little 
beyond  front  of  soft  anal.    Type  Uraspis  heidi,  new  species. 

The  species  described  below  differs  in  a  number  of  important  details,  and 
therefore  seems  worthy  of  at  least  subgeneric  rank.  Chief  among  these  are 
the  different  and  deeper  contour  of  the  body,  elevated  soft  dorsal  and  anal 
fins  without  any  distinct  anterior  lobes  and  with  the  first  few  rays  gradually 
longer  (not  the  first  ray  the  longest  ray  of  the  fin),  the  longer  ventrals, 
general  coloration  more  or  less  dark  neutral  green  with  pale  narrow  cross 
bars  but  not  extending  on  soft  dorsal  and  anal,  and  all  fins  blackish  except 
yellowish  caudal  base  and  pale  pectoral.  In  agreement,  however,  is  the 
structure  of  the  reversed  cuneate  spine  on  the  front  of  each  scute  in  the 
straight  section  of  the  lateral  line;  the  lu'ight  or  milk-white  color  of  the 
entire  tongue  and  the  greater  ])art  of  the  roof  of  the  mouth  and  the  lower 
front  part  of  the  mandible,  this  contrasting  greatly  with  the  deep  gray  black 
surrounding  color  of  the  inner  walls  of  the  mouth.  As  figured  by  Wakiya 
in  1924  his  drawing  of  Caranx  (Uraspis)  uraspis  Giinther  differs  in  many 
ways.  It  shows  the  broad  pale  bands  but  little  narrower  than  the  alter- 
nating dark  ones,  and  extending  on  the  soft  dorsal  and  anal  fins  become 
broader,  on  the  anal  shown  as  greatly  wider  than  the  dark  bands.  The 
curved  and  straight  sections  of  the  lateral  line  are  shown  as  subequal,  or 
the  arch  about  in  the  straight  section  (in  my  example  1:^).  He  shows 
the  snout  tip  slightly  below  the  level  of  the  lower  rim  of  the  eye  (in  my 
specimen  the  snout  tip  is  higher,  or  level  with  the  lower  rim  of  the  pupil) . 
Wakiya's  specimen  given  as  172  mm.  without  the  caudal  I  compute  to 
about  207  mm.  with  the  caudal. 

(irXaTVi  broad  -|-  Uraspis.) 
Uraspis  heidi,  new  species. 

Depth  Iyo',  head  3^,  width  1^.  Snout  3^  in  head  from  snout  tip;  eye  4, 
1^  in  snout.  If  in  interorbital ;  maxillary  reaches  ?t  below  eye,  expansion  1^ 
in  eye,  length  2:^  in  head  from  snout  tip;  teeth  irregularly  biserial  in  jaws, 
and  all  along  outer  bases  of  their  insertion  grayish,  in  contrast  to  narrow 
black  strip  inside  along  their  inner  bases,  this  in  turn  greatly  contrasted  by 
larger  cream  or  milk  white  area  on  middle  of  mouth  roof  and  white  post- 
symphyseal  blotch ;  interorbital  2|,  convexly  elevated.  Gill  rakers  6  -f-  15, 
pointed,  li  in  gill  filaments  or  If  in  eye. 

Scales  on  head  only  present  on  postocular  region,  small  area  on  upper 
part  of  opercle,  and  batch  on  upper  front  part  of  cheek,  where  in  9  series 
transversely,  broad  lower  part  of  cheek  and  preopercle  flange  naked.  Chest 
and  breast  entirely  naked  below,  area  extends  back  to  ventrals  and  less  than 
half  way  up  to  pectoral.  Tubular  scales  in  arch  of  lateral  line  45,  and 
scutes  in  straight  section  34;  depth  of  largest  scutes  1|  in  eye. 
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D.  VIII,  I,  28, 1,  fourth  spine  3^  in  total  head  length,  eighth  ray  If;  A. 
II  —  I,  22,  I,  third  ray  1|;  caudal  1,  lobes  broad  and  rounded,  fin  little 
emarginatc  behind;  least  depth  of  caudal  peduncle  4J;  pectoral  1^,  broad, 
rays  ii,  21;  ventral  rays  I,  5,  fin  lyj  times  head. 

Color  when  fresh,  olive  green  generally,  with  8  narrow  paler  or  light 
gray  transverse  or  vertical  bands,  each  greatly  narrower  than  darker  inter- 
spaces. Head  and  base  of  caudal  with  brighter  olive  to  yellowish  shades. 
Iris  dark  ^ray.  Fins  all  more  or  loss  cray  black,  well  contrasted  with  rest 
of  fish.  Lower  front  edge  of  anal  and  end  of  each  caudal  lobe  white. 
Pectoral  grayish  or  little  paler  than  other  fins. 

Type,  A.N.S.P.  No.  G8453.  Manasquan,  New  Jersey.  September  3, 
1938.   Charles  Heid.   Length  273  mm. 

Known  only  from  the  above  described  specimen,  kindly  forwarded  to 
the  Academy  for  Mr.  Heid  by  Mrs.  Arthur  G.  Howes,  who  described  its 
color  as  "  olive  green  on  back  and  sides,  with  white  lighter  vertical  streaks  " 
when  fresh,  though  when  the  specimen  reached  me  these  colors  had  hardly 
faded.   At  this  writing  they  are  still  evident  in  alcohol. 

(For  Mr.  Charles  Heid,  of  Manasquan,  who  has  procured  interesting 
fishes  from  his  region  for  the  Academy.) 

As  the  species  of  Ura.'ipis;  and  Lruroglofisa  are  rare  in  collections  and  but 
few  s))ociiiu'ns  have  hovu  reported,  the  following  list  is  given,  those  with  the 
asterisk  havinir  been  exaniiiu'd  j)y  the  writer: 

Ur(i.'<pis  carangoi(h  s  (IMeeker).    Nias,  Aml)oina,  Riu  Kiu,  Nagasaki. 
Uraspis  n  rcrsa  .Jordan,  l^vermann,  Tanaka.  Honolulu. 
Uraspis  hclvola  ^Schneider) *.    Society  Islands.  .Tapan. 
Uraspis  riukiuensis  Jordan,  Evermanii,  Tanaka.    Uiu  Kiu  and  Kii, 
Japan. 

Uraspis  pectoralis  Fowler*.  Philippines. 
Leucoglossa  candens  Jordan,  Evermann,  Tanaka*.  Honolulu. 
Leucoglossa  albilinguis  Jordan,  Evermann,  Tanaka.  Honolulu. 
Leucoglossa  herklotsi  Herre.   Hong  Kong,  China. 


NOTES  ON  F£OGS  OP  THE  GENUS  AGBIS 


BY  Emmett  Reid  Dunn 
Associate  Curator  of  Reptiles,  Academy  of  Natural  Sciences  of  Philadelphia. 

Percy  Viosca,  Jr..  has  maintained  for  some  time  that  Acris  is  composcil 
of  two  distinct  sjiccics,  gryllus  and  crepitaris.  He  lias  given  some  charac- 
ters and  ranges  for  the  two  (1923,  Copcia,  115,  p.  9;  in  AVright  and  AVright 
1933,  Handbook  of  Frogs  and  Toads,  p.  82).  In  the  former  paper  both  are 
stated  to  occur  in  Louisiana,  "  the  up  land  species  being  tentatively  gryllus 
and  that  of  the  lowlands  crepiims  "  and  in  the  latter  gryllus  is  given  as  a 
pine-barren  Atlantic  Coastal  Plain  form  extending  to  the  Florida  Parishes 
of  Louisiana,  and  crepitans  a  Mississippi  Valley  or  more  western  form. 

Examination  of  the  collections  of  this  Academy  confirms  Viosca's  opinion 
that  two  distinct  species  are  involved,  and  the  distinguishing  characters  are 
those  he  mentions.  The  ranges  are,  however,  sufficiently  different  to  warrant 
publication  of  the  following  notes. 

Rana  gryllus  LeConte  (1825,  Ann.  Lyo.  Nat.  Hist.,  New  York,  1,  p.  282) 
was  described  without  type  locahty,  and  without  designated  tyjic.  It  would 
be  natural  to  consider  the  LcContc  plantation  at  Riccboro,  Georgia,  as  the 
most  likely  source,  and  to  consider  U.S.N. M.  No.  3564  (five  specimens), 
U.S.N.M.  No.  5909  (seven  specimens),  and  A.N.S.P.  Nos.  1989-90,  all  from 
LeConte  and  labeled  "  Georgia  "  as  the  nearest  approach  to  types  that  we 
are  likely  to  get.  Viosca  has  sent  me  Louisiana  specimens  of  what  he  calls 
grylluSf  and  they  agree  perfectly  with  these  LeConte  specimens. 

Acria  crepitans  Baird  (1854,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  VII, 
p.  59)  was  described  from  "  Northern  States  generally  ".  No  type  was 
designated.  Baird  mentions  a  New  York  specimen  figured  by  DeKay 
(1842,  Zool.  New  York,  Reptiles,  p.  70,  pi.  22,  fig.  61,  "  in  cabinet  of  the 
Lyceum  ")  and  this  may  help  to  fix  the  name. 

I  have  seen  no  specimens  from  New  York,  but  specimens  from  Bucks  Co., 
Pa.,  agree  quite  well  with  Louisiana  specimens  which  Viosca  considers 
crepitans. 

This  Academy  possesses  specimens  of  Acris  gryllus  from  the  following 
localities:  Southport,  N.  C;  Manning,  S.  C;  Thomasville,  Ga.;  Caloosa- 
hatchie,  Fla.  I  have  seen  specimens  in  the  U.  S.  National  Musemn  from 
extreme  southeastern  Virginia.  The  range  is,  therefore,  from  Virginia  to 
Louisiana  along  the  coast. 

We  have  crepitans  from  many  New  Jersey  localities  in  the  counties  of 
Warren,  Summerset,  Sussex,  Mercer,  Burlington,  Cumberland,  Camden, 
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Gloucester,  and  Cape  May.  In  Pennsyh  aiiia  \vc  have  it  I'ruin  the  counties 
of  Bucks,  Philadelphia,  Delaware,  Chester,  and  York. 

DeKay  (above)  has  recorded  it  from  New  York,  and  Cope  (1889, 
Bull.  U.  S.  Nat.  Mus.,  XXXIV,  p.  460)  has  recorded  it  from  New  Haven, 
Connecticut. 

This  Academy  has  crepitans  from  Maryland,  Delaware,  Virginia,  North 
Carolina,  IlHnois,  Georgia.  Mississippi,  Tennessee,  South  Dakota,  Kansas, 
Arkansas,  Okhahoma,  and  Texas. 

Stojneger  and  Barbour  (Checklist,  3rd  ed.,  1933,  p.  31)  give  "the 
Canadian  Northwest  Territories 

It  is  entirely  jxissihk'  that  careful  study  niay  show  that  western  si^eci- 
nicns  differ  from  typical  northeastern  cr(  pifanft,  although  I  have  noticed  no 
marked  differences  such  as  those  that  separate  crepitans  from  grylLus. 

1  have  taken  crepitans  at  Midway,  Nelson  Co.,  Va.,  in  the  Piedmont, 
and  near  Brevard  (2000  ft.)  in  the  French  Broad  Valley,  N.  C. 

The  range  of  crepitans  may  be  defined  as  from  Connecticut  to  the 
Canadian  northwest,  and  to  Georgia,  Louisiana  and  Texas;  from  sea  level 
to  2000  feet. 

In  the  State  of  Virginia  I  have  seen  gryllus  from  the  counties  of  Norfolk 
and  Elizabeth  City;  crepitans  from  the  counties  of  Fairfax,  Arlington, 
Fauquier,  Caroline,  Prince  William,  Prince  Edward,  Nelson,  Albermarle, 
Dinwiddle,  Mecklenburg;  and  west  of  the  Blue  Ridge  from  Bath,  Clarke, 
Kockbridge,  and  AVytlie. 

The  best  character  for  distinguishing  the  two  species  is  the  amount  of 
webbing  of  the  toes,  crepitans  having  much  more  web. 


gryllus 

smaller. 

le&s  web  (3  phalanges  of  Loe  4  free,  toe  1 
partly  free). 

more  rugose. 

anal  warts  loss  prominent, 
legs  longer,  heel  beyond  snout, 
thigh  more  definitely  striped. 


crepitans 

larger. 

more  web  (2  to  1%  phalanges  of  toe  4  free, 
toe  1  completely  webbed). 

smoother. 

anal  wart?  more  prominent, 
legs  shorter,  heel  not  to  snout, 
thigh  less  definitely  striped. 


No  difficulty  whatever  has  been  experienced  in  sorting  the  material  in 
the  Academy  series  into  two  species  on  the  basis  of  the  characters  o;iven 
above.  According  to  Viosca,  the  two  may  occur  together  in  Louisiana,  and 
our  specimens  bear  this  out  as  we  have  both  species  from  Southport,  N.  C. 
and  Thomasville,  Ga. 

I  have  been  unable  to  locate  the  types  of  Rana  dorsalis  Harlan  (1827, 
Journal  Acad.  Nat.  Sci.  Philadelphia,  V,  p.  317;  1835,  Med.  Phys.  Res., 
p.  105,  fig.,  p.  72)  from  Florida,  or  of  Acris  acheta  Baird  (1854,  Proc.  Acad. 
Nat.  Sci.  Philadelphia,  VII,  p.  59)  from  Key  West.  These  names  have 
usually  been  relegated  to  the  synonymy  of  gryllus. 
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ZOOLOGICAL  RESULTS  OF  THE  GEORGE  VANDERBILT  SOUTH  PACIFIC 
EXPEDITION  OF  1937.    PART  II,— THE  BIRDS  OF 
MALPELO  ISLAND,  COLOMBIA 

BY  James  Bond  and  Rodolphe  Meyer  de  Schauenseb 
Department  of  Birds,  Academy  of  Natural  Sciences  of  Philadelphia. 

The  island  of  Malpelo,  which  belongs  to  the  Republic  of  Colombia,  lies 
approximately  330  miles  from  the  mainland  of  that  country,  and  about  the 
same  distance  from  the  Azuero  peninsula  of  Panama.  Its  position  is  3°  40' 
N.  Latitude  and  81°  24'  W.  Longitude. 

It  is  slightly  more  than  a  mile  long  and  attains  a  height  of  about  800 
foct  at  its  center.  To  the  north  and  south  of  it  are  a  number  of  small 
rocky  islets. 

Townsond,'  the  first  scientist  lo  ^•isit  the  island,  collected  some  lizards 
and  the  Swallow-tailed  (lull  in  1891.  He  reported  that  a  variety  of  sea 
birds  frequented  ^lalpelo.  Murphy  says  The  identity  of  these  has  ne\'er 
been  determined  but  Noddies  and  perhaps  Fairy  Terns  would  be  probable 
members  of  the  avifauna."' 

Mr.  Vanderbilt  and  his  party  were  fortunate  to  effect  two  landings  on 
Malpelo,  and  several  species  of  birds  were  collected  there  for  the  first  time. 

The  following  account  of  Malpelo  is  taken  from  the  diary  of  Ronald 
Smith,  Mr.  Vander])ilt'-  collector. 

"  On  the  8th  ol'  February,  Malpelo  Island  was  sighted  in  the  grey  dawn 
several  miles  ahead  as  a  gaunt,  bleak  pinnacle  of  rock  jutting  up  from 
the  sea  .  .  . 

"  ]\rost  of  the  island  seems  composed  of  solid  lava  rock  formation  with 
here  and  there  immense  hul)l)le-like  structures  and  volcanic  ash.  There 
were  great  quantities  of  loose  lava  fragments  on  tlie  summit  and  the 
rocky  cliffs. 

"As  we  started  up,  crawling  over  the  nests  of  boobies  and  gulls,  we 
•came  to  a  more  gradual  slope  but  with  more  loose  rock  .  .  . 

"  Several  small  streams  of  water  were  noticed  to  have  seeped  through 
the  lava  and  were  trickling  down  the  cliffs  from  heights  of  about  one 
himdred  feet.   This  water  was  strongly  alkaline. 

"About  six  lumdred  feet  up  we  reached  a  sort  of  plateau,  one  of  the 
most  barren,  bleak  expanses  of  rock  I  liave  ever  seen.  Not  a  single  i)lant 
or  shrub,  living  or  dead  was  to  be  found.   Acres  of  lava  clinker  were  cov- 

1  Bull.  Mus.  Comp.  Zodl.,  27,  p.  125,  1895. 

2  Oceanic  Birds  of  South  America,  I,  p.  320,  1936. 
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ered  in  all  directions  by  booby  nests.  Some  small  pools  of  black  scummy 

water  were  found  in  several  places. 

"A  continual  chirping,  seemingly  identical  to  that  of  crickets,  was  heard 
wherever  we  went  on  the  island.  The  originators  of  this  sound  were  not 
found.  Small  black  flies  or  gnats  were  very  abundant  and  we  were  con- 
tinually pestered  by  them  until  we  got  off  the  island. 

"After  about  two  hours'  climbing  wc  reached  the  summit  and  had  a 
splendid  opportunity  to  sec  the  whole  island  from  above.  It  was  an 
impressive  sight — a  volcanic,  desert  island  without  any  vegetation  on  its 
summit,  standing  like  a  pinnacle  out  of  the  sea,  mainly  inhabited  by  boobies 
and  lizards,  with  seething  white  surf  pounding  against  the  cliffs  on  all  sides. 

"  The  only  vegetation  found  on  M alpelo  was  on  a  steep  cliff  about  200 
feet  high.  Here  there  was  a  moss  and  a  grass  growing  from  the  damp 
crevices  .  .  . 

"  On  the  northeast,  as  well  as  the  southwest,  of  the  island  were  several 
small  pinnacles  of  rock  jutting  straight  up  from  the  ocean  to  heights  of  a 
hundred  feet  or  more.  These  were  covered  with  boobies  while  on  one, 
the  most  outlying  of  the  southwestern  group,  several  dozen  Man  o'War 
Birds  were  nesting." 

Annotated  List  of  the  Bibdb  of  Malpelo  Island 

1.  Sula  dactylatra  gnmti  Rothschild.   Masked  Booby. 

Two  adult  males  were  collected  February  8,  and  an  immature  female 
February  9. 

2.  Fregata  sp. 

None  collected  but  Smith  notes  "Man  o'War  Birds  50;  small  colony 
on  one  of  the  outlying  rocks  on  the  southwest  of  the  island." 

3.  Falco  peregrinus  anatum  Bonaparte.    Duck  Hawk. 

Not  collccte(l  but  two  birds  observed  twice  by  Smith  on  Malpelo  Island. 

4.  Actitis  macularia  (Linnaeus).    Spotted  Sandpiper. 

Not  collected  but    ten  seen  in  comjiany  with  tattlers." 

5.  Heteroscelus  incanus  (Gmelin).    Wandering  Tattler. 

One  male  and  two  females,  in  winter  jihunage,  were  collected  Febru- 
ary 8  and  9.    About  twenty-five  individuals  were  seen. 

6.  Creagrus  furcatus  (Neboux).   Swallow-tailed  Gull. 

An  adult  male  and  female  as  well  as  a  nestling  were  collected  February 
8  and  9.    Smith  records  a  colony  of  thirty  birds  on  the  island. 

7.  Anoiis  stolidus  ridgwayi  Anthony.  Noddy. 

An  adult  female,  the  only  specimen  seen,  was  secured  February  9.  It 
was  not  in  breeding  condition. 
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8.  Aaofis  minutnt  diamesiu  (Heller  and  Snodgrass).  Black  Noddy. 

An  adult  male  collected  February  9,  was  the  only  specimen  seen.  The 
bird  was  not  in  breeding  condition. 

9.  Hirundo  rustica  erythrogaster  Boddaert.  Barn  Swallow. 

An  immature  female  was  secured  February  8.  Four  birds  were  seen 

flying  out  of  a  cave. 

10.   Progne  sp.  Martin. 

Recorded  by  Townsend  but  none  secured.  Smith  did  not  see  any  martins. 


Explanation  of  Plates 

Platk  9. 

Fig.  A. — Malpelo  Island  from  the  ae&fi 
Fig.  B.— Landing  on  Malpelo.' 

Plate  10. 

Fig.  A.— Shore-line  of  Malpelo  Island.' 
Fig.  B. — View  from  summit  of  Malpelo.^ 

Platb  11. 

Fif?.  A. — Miiskcd  Booby  on  nest.' 
Fig.  B. — Malpelo  lizard.' 

•  Photograph  by  Mr.  Georfre  ^'anderbilt. 

*  Photograph  by  Mr.  Ronald  W.  Smith. 


ZOOLOGICAL  BESULTS  OF  THE  SECOND  DOLAN  EXPEDITION  TO  WESTERN 

CHINA  AND  EASTEKN  TIBET,  1934-1936.    PAET  I,— INTEODUCTION 

BY  Bbooke  Dolan,  II. 
Research  Associate,  Academy  of  Natural  Sciences  of  Philadelphia 

PURPOSKS  AND  PlAXS 

In  January  of  1934  tlic  time  ?oomcd  to  mc  ripe  for  an  extensive  expe- 
dition into  "Western  China,  Eastern  Tibet,  and  tlie  Kokonor.  to  secure 
collections  of  mammals,  birds,  and  mollusca  which  would  interlock  wherever 
possible  with  those  collections  secured  by  the  First  Dolan  Expedition  to 
Western  China  and  Eastern  Tibet  in  1931-32,  of  which  the  Academy  of 
Natural  Sciences  of  Philadelphia  was  sponsor  and  beneficiary. 

The  purposes  of  the  Expedition  were  set  forth  to  Mr.  Charles  M.  B. 
Cadwalader,  President  (at  that  time  Managing  Director)  of  the  Academy 
of  Natural  Sciences  as  follows: 

1.  To  secure  systematic  collections  of  Khanis  and  high  Tibetan  fauna. 

2.  To  obtain  the  large  mammals  of  Tibet  for  the  erection  of  life  groups 
in  the  Academy's  Museum. 

3.  To  unravel  the  problem  of  the  large  Cervidae  of  the  East  Tibetan 
border. 

4.  To  explore  the  Eastern  and  Southeastern  slopes  of  the  great  snow- 
range  Amnyi  Machen  in  Kokonor. 

1.  Systematic  Collections, — ^As  in  1931,  systematic  collections  of  mam- 
mals, birds,  and  land  shells,  were  to  constitute  our  chief  objectives  and 
intensive  collecting  was  to  begin  where  we  left  off  in  1931,  subject,  of 
course,  to  difference  in  seasons,  hiatuses  in  our  1931  collections,  etc.  In 
1931  the  nucleus  of  our  collections  was  made  in  Szechuan  Province  of  China 
along  the  high  mountainous  marches  of  Tibet  and  China  considered  geo- 
graphically, although  not  drawn  on  present  political  lines.  This  region 
of  Himalayan  or  older  formation  was  in  early  times  entirely  inhabited 
by  folk  of  Tibetan  stock  (the  18  kingdoms  of  Chiarong)  and  the  Chinese 
epithet  for  them  "  Ilsifan  "  (the  Western  Tribes)  has  been  applied  by 
zoologists  to  the  fauna  of  the  region. 

Our  collecting  tin  1931)  began  in  '\^'a^^u,  a  dense  rain-forest,  in  April; 
in  June  and  July  we  explored  north  and  northwest  of  Sungi)an,  which  Dr. 
Hugo  Weigold  ("  Siid-ost  Tibet  als  Lebensraum  sets  as  the  northerly 
limit  of  the  Hsifan  fauna.  Northwest  of  Sungpan  we  touched  the  edge 
of  the  Tibetan  steppe.  In  September  and  October  we  worked  around 
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Tachienlu,  which  the  above  author  sets  as  the  western  limit  of  the  Hsifan 
fauna.  On  the  road  home  Dr.  Weigold  and  Mr.  Schafer  again  touched  the 
edge  of  the  Tibetan  plateau  country  between  Tachienlu  and  Baurong,  col- 
lecting cn  route  from  Tachienlu  in  Szechuan  via  Hokow,  Baurong,  Yung- 
ning,  Likiang,  and  Tengyuch,  to  Bhamo  on  the  Burma  border,  east  of 
Mandalay. 

Thus  in  1931,  the  First  Dolan  Expedition  concentrated  its  efforts  on 
the  Hsifan  fauna  of  the  border  ranges,  although  collecting  along  the  entire 
route.  In  Wassu  (of  the  same  character  as  Moupin,  Pere  Armand  David's 
famous  collecting  ground)  we  worked  for  seven  weeks  in  the  rich  center 


Text-figure  1.   Map  of  Faunal  Areas  of  Eastern  Tibet.   After  Hugo  Weigold. 

of  Hsifan.  Around  Sungpan,  on  the  road  to  Tachienlu,  and  near  the  latter 
city,  we  worked  the  northern  and  western  perimeters  of  the  Hsifan  area, 
which  are  far  poorer  due  to  greatly  reduced  rainfall  and  show  considerable 
invasion  of  Tibetan  and  Siberian  forms.  Rainfall  is  unquestionably  the 
key  to  the  rich  fauna  of  Wassu,  Moupin,  and  the  northern  Lolo  country. 
As  the  monsoon  clouds  are  tapped  by  successive  mountain  ranges,  the 
precipitation  declines  and  flora  and  fauna  grow  successively  poorer. 

Intensive  collecting  of  The  Second  Dolan  Expedition  was  to  begin  on 
the  western  perimeter  of  Hsifan  at  Tachienlu  and  be  carried  on  from  July 
of  1934  until  September  or  October  of  1935  along  a  circle  which  the  expe- 
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dition  would  describe  westward  through  Khams  to  Batang  (collecting  what 
Dr.  Weigold  described  as  the  Kham-fauna  under  the  title  cited  above), 
northward  and  westward  to  Jyekimdo;  then  northward  to  the  source-waters 
of  the  Yellow  River  in  the  high  Tibetan  country  of  Eokonor  where  we  hoped 
to  secure  systematic  Tibetan  collections;  eastward  to  cross  a  northerly  spur 
of  Amnyi  Machen  and  down  to  Radja  Gomba  on  the  Yellow  River;  finally 
southward  and  eastward  across  Gnaba  to  Sungpan  and  down  the  Min  River 
to  Chengtu,  thus  completing  the  circle,  the  trip  to  consume  roughly  fifteen 
months. 

2.  Specimens  for  exhibit. — ^In  1931,  The  First  Dolan  Expedition  had 

been  fortunate  enough  to  secure  adequate  specimens  of  two  rare  mammals 
peculiar  to  the  Hsifan  marches:  the  Giant  Panda  {Aclurnpoda  melanolcuca) 
and  the  Tibetan  Takin  {Biidorcas  tibctana).  Thanks  to  the  generosity  of 
my  mother,  ]\Irs.  Thomas  J.  Dolan  and  several  friends  of  the  Academy,  it 
was  possible  to  erect  habitat  [iroups  of  these  two  animals  in  the  Museum. 

In  1934-5  the  Exj^cdition  proposed  to  collect  specimens  of  the  high 
Tibetan  large  mammals,  for  exhibit  in  the  museum  of  the  Academy. 
The  Tibetan  mammals  were  to  include:  the  wild  yak;  the  wild  ass  or 
kiang;  the  chiru  or  Tibetan  antelope;  the  goa  or  Tibetan  gazelle;  the  steppe 
bear  and  whichever  wild  sheep  we  should  find  in  the  Amnyi  Machen,  (0. 
ammon  comosa  or  0.  a.  hodgsonit). 

3.  The  large  Cervidae  of  Eastern  Tibet. — ^These  were  slightly  known 
to  us  from  the  First  Dolan  Expedition.  Near  Sungpan  we  had  purchased 
a  large  set  of  dark  rough  maraloid  antlers  and  referred  them  tentatively 
to  C.  canadensis  kansv>ensis  of  the  Min  Shan,  a  forested  range  just  north 
of  the  border  of  Szechuan  and  Eansu  provinces.  In  Tachienlu  and  Sungpan 
and  on  the  road  we  had  seen  horns  both  in  the  velvet  and  dry.  Tibetan 
hunters  near  Sungpan  spoke  of  only  one  stag:  "ma  lu  "  or  horse  deer, 
but  around  Tachienlu  we  heard  of  two,  "  hung  lu  the  red  deer,  and  "  pei 
lu  ",  the  white;  the  conjecture  as  to  the  identity  of  these  deer  was  never 
absent  from  my  mind.  Could  one  of  them  represent  the  stag  to  that  hind 
shot  so  long  ago  by  Capt.  M'Neill  near  Litang,  named  in  his  honor  C. 
cash miricnsis  macticillif 

4.  llic  Wildrrncss  of  Amniji  Machen. — Thanks  are  due  to  Dr.  Joseph 
Rock  for  our  interest  in  the  wilderness  to  the  east,  and  under  the  shadow 
of  Amnyi  jMachcn,  the  great  unmeasured  snowpeak  that  has  drawn  ex- 
plorers like  a  lodestone,  he  told  me  of  seeing  big-homed  sheep  called  "  nien  " 
by  the  natives  (nihn  is  the  name  in  S.  Tibet  for  big-homed  sheep).  He 
saw  stag  there  also.  He  explained  the  quantity  of  animal  life  as  being 
under  the  protection  of  the  Abbot  of  Radja  Gomba.  We  planned  to  visit 
Radja  and  gain  the  confidence  and  support  of  the  Abbot  for  an  exploration 
of  this  region. 
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Personnel 

There  was  no  question  in  my  mind  as  to  the  two  men  best  qualified  for 
an  expedition  into  Eastern  Tibet.  Mr.  Ernst  Schafer  (now  Dr.  Schafer) 

had  collected  birds  for  the  First  Dolan  Expedition  of  wliicli  Dr.  Hugo 
Weigold  had  been  chief  ornithologist.  Dr.  Schafer's  rifle  had  also  been 
responsible  for  the  bulk  of  the  mammal  collection.  He  accepted  my  invi- 
tation to  take  cliarfje  of  mammal  anrl  bird  collections  for  the  Second 
Dolan  l\x])('(lition.  ^Ir.  Clarion  H.  Duncan  had  served  for  ten  years  with 
the  Discijiles  of  Christ  Mission  at  Batang  on  the  border  of  autonomous 
Tibet.  He  could  speak  both  Chinese  and  Tibetan.  He  believed  that  he 
could  enlist  the  services  of  six  to  ten  Tibetans  at  Batang  for  a  journey  into 
Tibet  and  the  Kokonor.  Mr.  Duncan  accepted  my  invitation  to  serve  as 
interpreter  and  take  charge  of  native  personnel,  commissary,  and  transport. 

Procedure 

On  :May  10.  1934.  :\rrs.  Dolan  and  I  reached  Shanghai  on  the  S.  S.  Presi- 
dent Coolidge.  Wc  were  joined  a  week  later  by  Ernst  Schafer,  who  arrived 
via  Suez  on  a  North  German  Lloyd  Liner.  Marion  H.  Duncan  reached 
Shanghai  in  June. 

At  Nanking  'Sir.  AYyllis  Peck,  Counsellor  to  the  U.  S.  Legation  (now 
the  Embassy),  took  nie  to  see  Dr.  S.  S.  Liu.  Chief  t)f  the  Department  of 
Eurojiean  and  American  Affairs  in  the  Chinese  Foreign  ]\Lnistry.  I  pre- 
sented my  request  to  Dr.  Liu  for  passports  and  for  free  entry  of  equip- 
ment into  China.  Permission  for  the  latter  would  have  to  come  from  the 
Ministry  of  Finance  and,  as  specially  relating  to  arms,  ammunition  and 
field  glasses,  from  the  Ministry  of  War. 

Official  action,  however,  is  contingent  upon  the  attitude  of  the  powerful 
semi-political  Academia  Sinica  toward  any  scientific  project.  To  Dr.  Tsai 
Yuan-pei,  the  President  of  that  organization,  we  presented  our  Academy 
credentials,  and  he  referred  us  to  Mr.  Wu,  the  Director  of  The  ]\Ietro- 
politan  Museum  of  Natural  History  in  Nanking.  Dr.  Chi  Ping,  President 
of  The  Science  Society  of  China  and  an  old  friend,  also  recommended  us 
highly  to  yiv.  Wu  with  whom  we  concluded  a  co-oi)erativc  agreement 
whereby  we  invited  tlic  Meti'oi)olitan  ^luseuni  to  particii)a(e  in  the  Exj^jC- 
dition  and  promised  to  present  that  institution  with  dui)licates  of  all  bio- 
logical sjjecimens  repi'escnted  in  the  collections  to  be  made  during  1934 
and  1935.  Mr.  Wu  then  wrote  to  Dr.  Liu  in  the  Foreign  Ministry,  and 
in  due  course  of  time  we  received  duty  exemption,  i)assi)orts,  and  gun 
licenses.  This  procedure,  while  rather  complicated,  repays  all  parties  con- 
cerned in  the  long  run.  It  protects  the  Foreign  Ministry  from  issuing 
passports  to  adventurers  on  quests  of  pure  exploitation,  and  the  special 
passport  issued  by  the  Foreign  Office  carries  great  weight. 
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On  July  10  we  embarked,  with  all  of  our  equipment,  on  the  S.  S.  Ichang 
of  the  Yangtze  Rapids  Line  cleared  for  Hankow,  Ichang,  and  Chungking. 
On  July  13  we  reached  Hankow  where  Mrs.  Edgar  Hykes  of  the  Standard 

Oil  Co.  genoi(iu-l\  entertained  our  jiarty.  On  the  17th  we  left  Ichang, 
the  former  head  of  steam  navigation,  and  entered  the  famous  gorces  of 
the  Yangtze  reacliint:  CMningking,  the  start  of  our  overland  trek  on  July  20. 

In  Chungking  Mrs.  Dolan  and  T  were  very  kindly  entertained  by  Mr. 
and  Mrs.  A.  K.  Fitzsinnnons  of  the  Standard  Oil  Co.  Mr.  C.  C.  Chang, 
director  of  the  Hank  of  China  for  Szeehuan  and  Mr.  Djiao  of  ihc  Chung- 
king Branch  were  extremely  hel])ful  to  us,  as  were  also  Mr.  Lee  of  the 
Chinese  Maritime  Customs  and  Mi'.  Ho,  Chief  of  the  Navigation  Bureau. 
Mr.  Hsiao,  Foreign  Secretary  for  General  Liu  Hsiang,  issued  u.s  passports 
for  Chengtu  and  arms*  permits  for  central  Szechuan.  Mr.  Bahnson,  the 
owner  of  the  Ford  Agency,  arranged  hire  for  us  of  two  lorries  for  our 
equipment  and  for  ourselves  a  touring  car  for  the  new  motor  road  to 
Chengtu. 

Mr.  J.  R.  Schwer,  of  the  Chungking  Ice  Company,  was  helpful  to  us 
in  many  ways.  As  in  1931  he  offered  his  head  boy  Lee  to  us  and  we 

formed  the  nucleus  of  our  staff  with  Lee  as  No.  1  1  )()>-,  T<ai  Kwei-fu,  bird 
skinner  in  1931,  in  hi<  former  capacity,  and  Ts'ang  Wen-ch'ing,  a  cook 
who  had  been  with  Duncan  before.  All  three  men  served  faithfully 
throughout  the  expedition. 

On  July  24,  my  wife  returned  to  Shanghai  in  a  China  National  Aviation 
Co.  ship:  thei'e  she  met  my  mother,  Airs.  Thomas  J.  Dolan,  who  had 
tra\'elled  oiu  to  China  to  join  her. 

On  .July  25  the  expedition  left  Chungking  with  its  motor  caravan  driv- 
ing the  250  odd  miles  to  Chengtu  in  two  days.  Chengtu  is  the  capital 
city  of  Szechuan  province's  forty  millions  and  is  the  seat  of  West  China 
Union  University.  Messrs.  Small  and  Dickinson  entertained  us  on  the 
campus  and,  I  hope,  forgave  us  for  the  general  air  of  pandemonium  we 
injected  into  their  orderly  bachelor's  mess.  Mr.  Small  arranged  our 
porter  train  to  Yachow,  the  first  lap  of  the  Tachienlu  road.  While  we 
were  in  the  far  interior  he  helped  us  virtually  with  mail,  money  and 
supplies. 

With  Air.  Dickinson  as  interpreter  we  called  on  Field  Marshal  Liu 
Hsiang,  the  Governor  of  the  province.  Field  Marshal  Liti  was  elected  an 
honorary  life  member  of  the  Academy  in  1931  for  his  kind  co-operation 
with  oiu'  first  expedition,  ^^'e  pre-ented  oiu'  Nanking  passports  and  he 
ordered  a  jjrovincial  i)ass  to  be  issued  to  us. 

The  expedition  expense  accomit  was  with  the  Bank  of  China  and  from 
the  main  ofTice  at  Shanghai  we  liad  credits  transferred  to  the  Chungking 
and  Chengtu  branches.   Mr.  Cavalieri,  the  Postal  Commissioner  at 
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Ghengtu,  cashed  our  checks  and  forwarded  orders  to  us  in  Tachienlu  to 
be  cashed  on  the  local  post  office.  All  money  was  handled  so  while  we 
were  in  the  far  interior,  checks  on  Tachienlu  being  cashed  in  our  absence 
by  Mr.  Robert  Cunningham,  of  the  China  Inland  Mission,  who  either 
forwarded  cash  by  caravan  or  arranged  credit  with  merchants  who  traded 
with  interior  markets.  Mr.  Cavalieri  has  bc(  n  a  friend  to  expeditions 
for  many  years  and  did  everything  possible  to  help  us,  both  in  1931  and 
1934-35. 

The  Expedition  in  the  Field 

Our  b:i,u:,i2;ap;e  train  of  porters  left  Chenutu  on  July  30  and  on  Aucust 
5,  two  days  late,  thanks  to  tlie  monsoon  and  a  heavy  si)ate  of  the  River 
Ya,  we  reached  Yachow  where  we  were  the  guest  of  ]\Iiss  ShurtliefT  of  the 
American  Baptist  Mission.  Gen  Liu  Wen-hui,  Border  Pacification  Com- 
missioner, through  Gen.  Hsiang,  his  second  in  command,  issued  us  strong 
passports  for  the  new  province  of  Sikong  which  consists  of  Chinese  Tibet 
or  Khams  west  of  Tachienlu.  He  was  kind  enou^  to  telegraph  news  of 
our  coming  to  every  military  outpost  on  the  border. 

Bird  collecting  was  begun  at  Chengtu  and  collections  of  birds  and 
moUusca  were  made  on  the  road  to  Yachow  and  Tachienlu. 

At  Yachow  (elev.  2000  ft.)  a  caravan  of  horses  and  mules  was  engaged 
and  on  September  20,  three  days  late,  after  flounderinp;  across  the  mud  slides 
of  a  heavy  monsoon,  we  reached  Tachienlu.  ^Mammal  collecting  began  at 
Waszekou  (also  Wa-su-kou)  on  the  Tung  River,  a  half-day's  ride  below 
Tachienlu.  Sch:ifer  shot  two  immature  goral  {Nacniorhrdus  goral  grisciis) 
on  the  north  slope  of  the  Tachienlu  stream  just  west  of  its  juncture  with 
the  Tung. 

In  Tachienlu  (elev.  8900  ft.)  we  were  welcomed  by  our  old  friends,  Mr. 
and  Mrs.  Robert  Cunningham  and  ]\Ir.  and  I\Irs.  J.  Huston  Ed<iar,  of  the 
China  Inland  Mission.  Only  the  members  of  the  expedition  can  appreciate 
the  generous  and  unflagging  assistance  rendered  them  by  Bob  Cunningham. 

Serious  mammal  collecting  started  in  the  end  of  August  two  days  north 
and  northeast  of  Tachienlu  on  the  road  to  the  valley  of  Kongyu  which 
drains  east  into  the  Tung.  We  collected  there  a  series  of  Tibetan  takin 
(Btidorcas  tibetana),  a  serow  {Capricomia  sumatrensis  milne'edwardsii) , 
and  a  blue  sheep  (Pseudois  nayaur  szechuanensis) .  On  the  Tachienlu 
Mountains  just  north,  northwest  and  north-northwest  further  up  the  valley, 
Schafer  trailed  a  stag  which  the  natives  ascribed  to  "  Hung  lu  the  red 
deer.  "Hung  lu"  we  eventually  discovered  to  be  the  white  lipped  deer 
{Cervus  albirostris) .  If  the  natives  were  correct,  this  would  fix  what 
we  now  feel  sure  represents  the  eastern  limits  of  its  range. 
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Duncan  meanwhile  had  been  preparing  our  first  Tibetan  caravan  in- 
cluding three  Tibetans,  Gegen  Atring,  Trelay,  and  Lobsang  Dendru,  who 

had  come  to  join  us  from  Batang. 

On  September  8  we  left  Tachienki  with  a  hired  caravan  of  yak  for 
Hokow,  crossing,  on  September  9,  the  Cheto  La,  a  14,200  ft.  pass  which 
represents,  as  pointed  out  in  "  Plans  and  Purposes  ",  a  definite  divide  be- 
tween the  fauna  of  the  Hsifan  marclics  and  that  of  Khams  or  Southeast 
Tibet.  From  the  pass  the  vista  to  the  west  is  topographically  Tibetan 
(Plate  12),  younger  and  more  gentle  of  contour  than  the  deep  cut  trenches 
and  precipitous  ranges  of  the  Hsifan  country.  The  heavy  monsoon  is 
behind.  Larch  appears  as  we  descend  and  dwarf  rhododendron  takes  the 
place  of  the  large  shrub.   Partridges  and  ravens  are  in  jjlcnty. 

On  September  14  we  reached  Hokow  (elevation  9400  ft.)  and  shot  a 
fine  series  of  goral  in  the  limestone  cliffs  above  the  Yalung  (Tib. 
Nyachuka)  River. 

On  September  16  we  crossed  the  Rama  La  (a  15,000  ft.  pass)  and  at 
Camp  11  collected  the  first  goa  {Procapra  picticandata) .  Between  the 
ditches  of  the  Yalung  and  the  Yangtze,  a  twisting  tongue  of  Tibetan 
plateau-land  or  neo-steppe  forces  its  way  southward  although  beset  by 
valleys  tributary  to  the  two  rivers  bearing  the  typical  forests  of  Khams. 
Gazelles,  wolves,  cranes,  storks,  ruddy  sholdi'ake,  larks  and  pipits,  are 
character  forms  of  the  plateau.  In  the  forests  of  the  tributary  valleys, — 
spruce,  birch,  poplar,  fir  and  i)rickly  oak,  —  are  the  white-lipped  deer, 
M'Neill's  deer,  musk  deer,  tufted  deer,  serow,  and  steppe  bear  (Plate  15). 

Litang  we  reached  on  September  26.  The  Tibetan  market,  lamasary, 
and  Chinese  garrison  lie  on  the  edge  of  a  huge  plain  at  an  elevation  of 
13,800  ft.  The  plain  of  Litang  teems  with  life.  We  collected  there  gazelles, 
cranes  (Gnts  nigricoUis) ,  black  stork  (Ciconia  nigra),  lammergeier 
{GypaetiM  barhatiis  aureus),  many  larks,  pipits,  and  passerines  between 
September  26  and  October  15  (Plate  16) .  Two  and  a  half  days  southeast- 
ward on  the  fringes  of  Malashi  (Camps  18,  19,  20)  we  hunted  large  deer 
and  saw  one  stag  which  we  had  reason  to  believe  represented  the  white- 
lipped  deer.  In  the  Litang  market  we  saw  many  antlers  both  of  white- 
lipped  and  M'Neill's  deer,  although  at  that  time  we  could  not  identify  the 
latter. 

From  Litang  we  crossed  the  principality  of  the  Yura  Bonbo  or  A\'ashi 
Prince  in  company  with  several  merchant  caravans  banded  together  for 
protection  against  raiders  from  Shangcheng.  On  October  24,  after  an 
8-stage  march  we  dropped  down  into  the  arid,  agricultural  (irrigated) 
valley,  and  town  of  Batang  (elev.  8600  ft.) . 

The  ruined  mission  of  the  Disciples  of  Christ,  Marion  Duncan  put  at 
our  disposal  and  there  we  spent  the  early  winter  working  into  the  mountains 
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northeast,  east  and  southeast  of  Batang  and  down  the  trench  of  the 
Yangtze  to  Leh  and  Drupalong. 

The  Yangtze  River  near  Batang  runs  at  circa  8000  ft.  elevation  in  a 
deeply  carved  gorge.  The  range  east  of  the  river  rises  to  peaks  of  not 
less  than  18,000  ft.  elevation.  Inasmuch  as  the  largely  exhausted  monsoon 
rain-clouds  require  liigh  elevations  for  precipitation,  resulting  in  a  ribbon 
of  forest  with  timber  line  below  as  well  as  al)()ve,  the  life-zones  run  the 
gamut  from  neotropical  to  alpine.  Therefore,  in  order  to  explain  the  great 
ditYerenccs  in  fauna  perhaps  ascribed  to  one  locality  in  oiu'  collections,  I 
divide  the  fauna  and  flora  of  the  Yangtze  slope  into  rough  elevational 
groups,  citing  characteristic  forms  familiar  to  me  which  I  hope  will  serve 
as  adequate  8ign-])osts  to  the  general  ecology. 

The  Kham  Forest  at  Batang 

1.  The  arid  zone:  from  the  river  bank  at  8,300  ft.  to  10,000  ft.  Flora: 

stipa  grass,  cotaneasters,  barberry,  artemesia,  roses,  plums.  Large 
mammal  fauna:  leopard,  sambhar,  goral,  blue  sheep. 

2.  Lower  edge  of  forest  belt:  from  10,000  to  11,500  ft.  Flora:  Prickly 
oak  (Qucrcus  ilex),  pine,  birch,  poplar.  Fauna:  sambhar,  serow, 
tufted  deer,  musk  deer. 

3.  Heavy  forest  belt:  from  11.500  ft.  to  13,000  ft.  Typical  forest  of 
Kliams.  riora:  i)rickly  oak,  birch,  fir,  spruce,  rhododendron.  Fauna: 
bear  {Ursm  arctos  pruinosus),  lynx,  serow,  musk  deer,  white-lipped 
deer,  and  iirobably  M'Xeill's  deer  (Plates  13  and  14). 

4.  Alpine  zone:  from  13,000  to  17.000  ft.  Flora:  rhododendron,  spruce 
up  to  14,500  ft.,  dwarf  rhododendron  and  grass  to  undetermined 
elevation.  Fauna:  musk  deer,  white-lipped  deer,  probably  M'Neill's 
deer,  bear,  lynx,  snow  leopard,  and  blue  sheep. 

All  mammals  cited  in  this  division  were  secured  by  the  expedition  while 
at  Batang  with  the  exception  of  M'Neill's  deer  and  the  leopards.  Collec- 
tions of  mammals,  birds,  and  mollusca,  we  sent  back  from  time  to  time 
with  merchant  caravans  to  Mr.  Robert  Cunningham  in  Tachienlu  for 

storage  in  rooms  hired  by  tis  for  that  purpose  in  a  Tibetan  house. 

In  the  end  of  December  we  began  to  organize  and  round  out  our  staff 
of  Tibetans;  to  buy  supplies,  additional  equipment,  and  riding  animals 
for  the  journey  to  Kokonor.  On  Jantiary  20  we  set  out  with  a  convoy  of 
60  mides  liired  from  Ba  lama  for  the  trip  to  Jyekimdo.  The  first  stage,  due 
to  the  necessity  of  avoiding  the  cotmtry  of  the  Deco  Diemba,  at  war  with 
the  garrison  in  Batang,  i)roved  to  be  a  17-day  detour  eastward,  northward 
and  northwestward,  to  regain  the  Derge  road  at  Sama.  This  road,  un- 
fortunately, entailed  backtracking  toward  Litang  and  crossing  five  passes 
of  circa  16,000  ft.  elevation;  it  put  out  of  commission  permanently  the  riding 
horses  which  we  had  been  foolish  enough  to  buy  (instead  of  hire)  in  Batang 
(Camps  29-26, 36-41). 
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From  Sama  (Camp  41)  we  travelled  via  Denna  (Dene)  Tang,  Beyu 
(Pehyul),  Horbo,  and  Sotong  to  Derge  (Dege)  Gonchen  (Camp  52),  the 
chief  lamasary  of  the  Sakyapa  in  Eastern  Tibet.  Beyond  Derge  at  least 
as  far  as  Jyekundo  and  back  to  Kanze  in  the  east  we  had  before  us  a 
large  area  unexplored  by  naturalists.  Weigold  had  been  in  Derge  and 
Kanze;  Kozlov  in  Jyekundo;  but  the  big  triangle  between  these  three  towns 
was  a  mystery  which  we  were  eager  to  explore. 

From  Derge  on  February  16  wc  set  out  north  again,  travelling  via 
Goze  Goniba  and  Nojeling  Gomba  to  Denko  (Camp  58)  on  the  upper 
Yangtze  River.  We  were  entertained  there  by  (ho  matristrntc  and  the 
major  of  the  Chinese  gari'ison  obtaininu'  by  their  .^ood  ofriccs  IVesh  .-upplies 
of  wheat  and  barley  (rice  being  a  delicacy  only)  before  crossing,  on 
February  24.  the  Dsi  La,  a  15,800  ft.  pass  onto  the  first  steppe  of  topo- 
graphical high  Tibet.  This  is  the  step])e  of  Scshu.  sloping  down  to  the 
Upper  Yalung  (Text  fig.  2j,  and  would  have  been  a  surprise  of  the  first 


Text-eiovre  2.  Profile  of  the  Tibetan  steppe  of  Seshu.   Moditied  after  Ernst  £>cliafer. 

water  had  we  not  been  regaled  by  Chinese  oflScials  on  the  road  with 
accounts  of  the  strange  animals  to  be  found  there.  Just  below  the  pass 
we  found  skulls  of  Ovia  ammon  hodgsoni  and  heard,  for  the  first  time, 
the  name  "  nien  "  or  "  nihn  "  by  which  the  Tibetans  describe  the  argali.  We 
reached  the  garrison  of  Seshu  (Ju  Gomba)  (Camp  61)  on  February  25  and 
on  a  three  day  hunt  secured  a  series  of  wild  ass  or  kiang  (Eqmts  hemionus 
kiang)  establishing  a  record  for  Szechuan  Province. 

Scshu  represents  the  first  high  steppe  of  Kokonor  Tibet  (Plate  18), 
extending  down  from  the  Chang  Tang  or  Creat  Northern  Plain  of  Tibet 
along  the  shores  of  the  Dsachu  or  Yalung  almost  to  Kanze.^  The  contours 
are  extremely  level,  rising  to  low  island-like  ranges  of  granite,  the  habitat 
of  the  few  Ovis  ammon  remaining  in  the  region.    Gazelles,  wolves,  foxes, 
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and  steppe  foxes  {Vulpes  ferrilata)  were  extremely  plentiful,  and  steppe 
buzzards  (Buteo  hemilaseus).  We  saw  falcons  {FcUco  cherrag  miivipea) 
but  failed  to  secure  any  at  this  time. 

At  Seshu  wc  were  regally  entertained  by  the  magistrate  who  leads  a 
terrible  existence  in  this  last  outpost  of  the  rci)ublic.  Many  soldiers  die 
here  of  influenza,  I  suspect,  for  of  our  crew  we  had  three  men  out  for  a 
week  expecting  to  die  of  "  poisonous  winds 

Not  until  March  7  were  we  in  fit  condition  to  travel  and  then  struck 
northward  crossing  the  Yalung  on  March  9  and  marching  northwestward 
across  a  great  steppe  alive  with  kiang  into  the  southeasterly  end  of  the 
Baian  Kara  range,  to  be  turned  back  by  intense  cold,  lack  of  grazing  and, 
most  of  all,  by  the  determination  of  our  guides  to  travel  not  one  mile 
further  northward  (Plate  17).  At  Camp  66  we  found  the  first  wild  yak 
horn  and  were  told  by  our  guides  that  they  had  not  occurred  here  for  many 
years.  On  our  return  to  Seshu,  Schafer  remained  at  Waterh  (Wata)  (Camp 
62)  to  make  collections  while  Duncan  and  I  returned  to  Seshu,  picking  up 
Schafer  on  March  19  at  Sesliu  Gomba  (Camp  68)  on  the  linal  stage  of  the 
journey  to  Jyekundo  (Camj)  72),  which  we  readied  via  tlic  14,700  ft. 
Nganiha  La  (pass),  Shcru  Ciomba  and  Dreljumdo  on  ^larch  23. 

.lyekundo  is  a  market  town  of  adobe  caravan-erios  standing  at  the 
juncture  of  the  Kokonor  road  with  the  Tachienlu-Lhasa  tea  road.  It 
stands  also  on  the  boundary  of  three  authorities,  (Lhasa,  Chengtu,  Sining) 
so  that  we  found  there  a  military  magistrate  and  a  Brigadier  General  (7) 
commanding  a  large  cavalry  garrison  and  representing  the  Mohammedan 
authority  of  General  Ma  Pu-fang,  the  Governor  of  Kokonor,  whose  seat  is 
in  Sining.  Both  officials  were  resolved  that  we  should  proceed  no  farther 
either  across  the  Yellow  River,  as  planned,  or  in  any  other  direction  save 
back  to  Sz.echuan  whence  we  came.  Our  staff  they  completely  demoralized 
with  tales  of  the  Ngolok,  the  war-like  nomads  living  in  the  knee  of  the 
Yellow  River  southwest  of  Radja.  Ourselves  they  restrained  from  leaving 
the  environs  of  the  town,  forliidding  the  use  of  their  military  wireless  by 
which  we  might  have  communicated  with  the  American  Legation  in  Peking 
and  thus  had  our  case  brought  to  the  attention  of  the  Ministry  of  Foreign 
Affairs. 

On  Ai)ril  3  my  gun  bearer,  Jimmy,  whom  we  sent  secretly  out  of  Jye- 
kundo, returned  with  two  hinds  of  M'Neill's  deer  {Cervus  mdcneUli)  which 
he  had  shot  a  day  and  a  half  to  the  west  of  the  town. 

The  local  prince  of  that  district,  a  strict  lamaist,  Jinmiy  was  told,  for- 
bids any  killing  of  the  deer  and  has  punished  at  least  one  offender  by  re- 
moving his  hands  at  the  wrists. 

Gradually  we  seemed  to  have  convinced  the  local  authorities  of  the 
innocence  of  our  hearts  as  well  as  of  the  firmness  of  our  intention  to  carry 
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out  our  plans.  We  were  one  day  given  leave  sub  rosa  to  enlist  guides  and 
to  purchase  supplies  and  transport  animals.  On  April  12,  having  signed 
documents  releasing  the  o£Scials  from  responsibility  in  any  calamity  that 
might  befall  us,  we  left  Jyekundo,  with  our  own  caravan  of  fifty  yak  and 
five  local  guides  in  addition  to  our  regular  staff  of  eleven  men,  on  the  long 
road  to  Radja  Gomba. 

On  April  14  we  passed  the  village  of  Tongbiimdo  where  Dutreuil  de 
Rhins  was  murdered  on  June  5,  1894.  On  the  following  day  we  crossed 
the  upper  Yangtze,  known  to  the  Tibetans  as  Drechu,  at  Lamdo,  ferrying 
over  in  a  huge  bateau^  tlic  yak  being  driven  in  to  swim  across.  Everyone 
was  in  high  spirits;  we  were  well  on  our  way  to  Kokonor. 

That  evening,  April  15,  three  soldiers,  rode  up  the  river  on  the  Jyekundo 
road.  As  soon  as  I  saw  them,  I  knew  the  burden  of  their  message.  We 
were  ordered,  by  the  magistrate,  to  return  to  Jyekundo.  A  wireless  had 
been  received  from  the  Foreign  Office  in  Nanking  that  we  were  to  proceed 
no  farther.  The  message  shown  us  looked  spurious,  and,  deciding  that  our 
chances  of  bluffing  the  magistrate  were  fair,  and  that  he  would  not  dare 
any  violence,  we  refused  to  comply.  We  agreed,  however,  to  proceed  no 
farther  than  Chinto,  the  last  small  military  post  on  the  road  to  Kokonor, 
and  to  parley  there. 

On  April  17  we  camped  five  mile.-;  Ijcyond  Chinto  where  there  was  grass 
for  our  animals,  and  in  the  afternoon  I  obeyed  a  summons  to  appear  before 
the  Lieutenant  in  charge  of  the  post.  His  orders  and  his  manner  were 
une(iuivocal.  ^^'e  were  to  return  to  Szcchuan  Province  immediately!  We 
were  not  to  remain  a  day  longer  in  Chinto! 

We  would  not  return  to  Szcchuan  Province.  We  would  stand  on  our 
reciprocal  rights  to  travel  anywhere  in  the  Chinese  Rei)ul)lic  and  remain 
in  Chinto,  dispatching  a  man  to  Kanze  in  Szechuan  to  send  a  wireless  to 
the  American  Consulate,  and  we  would  shortly  be  authorized  by  the  Chinese 
Foreign  Ministry  lo  proceed  wherever  we  chose.  As  a  stormy  session 
seemed  to  be  developing,  I  left  and  rode  back  to  camp  in  very  low  spirits. 
The  situation  briefly  was,  that  we  had  come  a  road  of  many  months  to 
be  turned  back  at  the  very  gates  of  Kokonor  and  Northern  Tibet.  In  the 
face  of  such  opposition,  there  seemed  little  likelihood  of  obtaining  authoriza- 
tion from  the  Foreign  Ministry,  for  the  diplomatic  representatives  of  the 
U.  S.  A.  are  unwilling  to  exert  undue  pressure  in  a  suit  such  as  ours,  and 
an  exchange  of  telegrams  could  not  fail  to  establish  the  fact  that  we  were 
not  altogether  welcome  visitors  to  Kokonor. 

One  solution  seemed  possible,  if  not  certain  of  success.  We  talked  it 
over  for  hours,  Schafer,  Duncan,  and  I.  I  should  travel  with  Jimmy,  and 
one  of  our  Tibetan  guides,  Bozong,  who  was  willing,  and  of  whose  courage 
Jimmy  was  satisfied,  the  490  odd  miles  to  Sining,  there  to  interview  General 
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Ma  Pu-fang,  the  (iovornor  of  the  Territory,  and  to  put  our  plea  before 
him.  His  permission  wirelessed  back  to  Jyekundo  woukl  set  the  expedition 
moving  northward,  and  1  would  return  to  join  the  party  at  or  near  the 
Tossmi  Xor  Lake. 

I  adopted  the  disguise  of  a  Chinese  merchant  travelling  across  these 
wastes  and,  relying  upon  i)assing  the  last  nomad  encampments  during  the 
night,  we  set  out  with  three  mules  and  provisions  for  sixteen  days,  which 
is  the  time  used  by  mail  runners  for  the  journey  from  Jyekundo  to  Sining. 
The  route  followed  is  shown  on  the  map  as  "Dolan's  Route"  and  is 
something  over  400  miles  in  length.  As  I  was  unable  to  make  collections 
en  route,  I  will  outline  only  the  salient  features  of  the  trip. 

On  the  first  night  we  passed  Drechu  (Tongchi)  Gomba  from  which 
the  route  is  marked  by  cairns  of  sod  as  far  as  the  Machu  or  upper  Yellow 
River;  nomad  tribes,  among  them  the  Shuma,  graze  their  yak  and  sheep 
in  the  watershed  of  the  Dsachu  or  upper  Yalung  as  far  up  as  the  benches 
below  the  Trala,  the  pass  over  to  Machuka,  as  the  drainage  of  the  upper 
Yellow  River  is  known.  We  were  lost  in  a  blizzai'd  for  three  days  on  the 
road  to  the  Trala  which  we  reached  on  the  ninth  day  out  of  Chinto. 

The  prospect  looking  northward  over  Machuka  from  the  pass  (Trala, 
or  Cliiala.  elev.  15,500  ft.)  was  unbelievably  desolate.  The  drainage  and 
contours  of  the  low  wandering  hills  looked  aimless  to  a  degree,  although  the 
drainage  is  not  actually  indeterminate.  Chocolate  mud  splotched  with  snow, 
and  fading  into  the  murky  atmosphere  of  rapid  evaporation  was  the  texture 
of  this  uninviting  wilderness. 

Game  is  not  plentiful  at  this  time  of  year.  The  dead  grass  of  the  pre- 
vious summer  was  close  cropped  by  kiang  and  goa.  Our  mules,  marching 
six  hours  a  day  across  alternating  steppes  and  low  ranges  of  snow  and  mud 
with  very  sparse  pasture,  went  down  pitifully  in  the  five  days  between  the 
Trala  and  the  Machu. 

On  May  2  we  forded  the  Machu  or  Upper  Yellow  River,  in  spate  from 
melting  snows.  Jimmy  and  Bozong  were  fortunate  to  reach  the  north 
bank.  That  night  we  saw  the  first  and  last  party  of  Ngolok  across  the 
rivQv.  We  raised  our  rifles  inhospitably  and  the  Ngolok  rode  higher  up 
the  river  to  cross. 

Beyond  the  Machu,  there  are  no  more  sod-caims  and  the  road  is 
marked  only  by  the  droppings  of  caravans.  After  crossing  a  low  range, 
where  we  found  dozens  of  wild  yak  skulls,  we  lost  the  road  on  May  5.  It 
speaks  very  well  for  Jimmy  and  Bozong  that  they  did  not  press  me  to 
return  at  this  stage,  for  our  prospects  were  far  from  cheerful.  Hsiao  Lo, 
my  mule,  had  to  be  abandoned  on  May  6,  all  but  a  few  cuj^fuls  of  our  staple, 
barley  flour,  was  exhausted,  and  we  were  "  feasting  "  on  wild  ass  flesh. 
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On  May  7  we  picked  up  the  road  again  and  shot  two  bears.  They  were 
evidently  just  out  of  hibernation,  in  superb  pelage,  and  very  fat.  The 
mean  diurnal  temperatures  were  Ix  tween  32°  and  45°  F.,  falling  to  be- 
tween 18°  and  25°  F.  at  night.   The  steppes  were  almost  barren  of  life, 

inclu(lin2;  raven?  and  bird?  of  prey,  with  the  exception  of  a  marshy  steppe 
crossed  on  April  30,  thirty  miles  soiith-soutlnvcst  of  the  Machu  where  Indian 
barheaded  geese,  ruddy  sheldrakes,  and  terns,  were  congregated  in  some 
numbers. 

On  ]May  9  we  again  lost  the  track  just  east  of  the  Tossun  Nor  Lake 
as  we  learned  when  we  were  found  on  ]May  11  l)y  a  merchant  caravan 
bound  like  us  for  Sininc.  On  these  hu^c  stejjjjes  one  loses  the  road  in 
the  following  manner:  Caravans  habitually  camp  on  the  same  general  site 
at  the  edge  of  a  steppe  but  the  site  may  be  extended  to  a  mile  in  length 
by  the  quest  for  fresher  pasture.  The  caravaneers  know  the  road  by  heart 
and  in  the  morning  simply  steer  an  approximate  course  toward  some  dis- 
tant focal  point  where  the  main  road  follows  the  easiest  features  of  a 
mountain  range.  Only  by  making  a  huge  circle  could  we  be  sure  of  cutting 
the  main  road  (to  be  recognized  as  a  wide  enough  band  of  yak  droppings) 
and  on  the  last  occasion  we  were  fooled  for  an  entire  day  ])y  a  Xgolok  road 
leading  too  far  to  the  eastward.  A  blizzard  then  descended,  covering  the 
tell-tale  yak  chips. 

We  were  able  to  purchase  supplies  from  the  merchants  and  we  travelled 
with  them  for  four  days.  At  daybreak  of  ^lay  14  from  an  encampment 
named  Jitsida  near  the  Lake  Beri-toun-tso.  I  had  a  glorious  view  of  the 
great  snow  peak  Amnyi  ^Nlachen  j^robaljly  seventy-five  miles  away. 

On  ]\Iay  15  we  crossed  the  Dsasola,  (elcv.  14,600  ft.)  into  a  lower 
country  far  more  advanced  in  season  than  the  steppes  of  Machuka  behind 
us.  On  ^lay  16  we  saw  the  i\v>i  habitations,  the  tents  of  the  shy  Banak 
nomads,  and  on  May  17  i)assed  the  Mohannnedan  outi)ost  of  Da  Ho  Pa, 
where  I  was  first  recognized  as  a  foreigner  but  escaped  questioning. 

From  May  17  to  May  21  we  crossed  an  almost  waterless  Mongolian 
plateau  country,  reaching  the  hamlet  of  Chabcha  (Cha-P'u-Cha)  on  May 
21.  On  May  23  we  passed  within  a  few  miles  of  the  southern  end  of 
Lake  Kokonor  and  on  the  24th,  after  a  37-day  journey,  reached  Tangkar 
where  I  was  most  hospitably  received  by  my  old  friends  Mr.  and  Mrs. 
Marcel  Urech  of  the  China  Inland  Mission,  who  had  been  our  hosts  at 
Tachienlu  in  1931. 

I  left  Tangkar,  having  made  arrangements  with  Mr.  Urech  for  another 
caravan,  with  which  we  planned  to  travel  together  as  far  as  Barun  Tsaidam, 
leaving  in  the  end  of  June  when  I  should  have  returned.  From  Barun  I 
planned  to  travel  southward  to  meet  Schafer  and  Duncan. 
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At  Sining  I  obtained  the  promise  of  General  Ma  Pu-f  ang  that  the  expe- 
dition be  permitted  to  travel  and  hunt  in  the  western  Kokonor  an  l  iMii  tlioiii 
Tibet  with  tlic  iiiirlerstanding  that  the  party  return  to  China  via  Jyekundo 
and  Szechuan  Province.  This  I  had  long  since  determined  in  my  mind 
was  the  only  course  open  to  us  in  the  face  of  the  sheer  physical  diflGlculties 
of  travel  in  northern  Knkonor,  to  say  nothin<j;  of  official  opposition. 

It  was  necessary  for  mc  to  return  to  Shanghai  for  refinancing  and  re- 
outfitting  witli  film,  ammunition,  and  general  eciuipmcnt.  From  Lanchow. 
the  Capital  of  Kansu  Province,  where  I  was  the  guest  of  Mr.  Bell  and  the 
other  very  kind  members  of  the  China  Inland  Mission,  I  flew  on  a  ship 
of  the  Eurasia  Line  via  Sian-Fu,  Chengchow,  and  Nanking  to  Shanghai. 

At  Nanking  I  approached  our  Consulate-General  and  I  learned,  to  my 
dismay,  that  a  special  permit  would  be  necessary  to  visit  the  Kokonor. 
Tentative  agreement  was  given  by  the  Foreign  Office  with  the  stipulation 
that  the  authorities  of  Kokonor  approve  such  a  permit.  The  recent  move- 
ments of  the  Communist  armies  around  Sungpan  toward  Kokonor  were 
given  as  an  objection,  as  I  feared  they  would  be  and  the  permit  was  not 
granted.  Accordingly  with  a  70-day  trip  into  Jyekundo  via  Szechuan  as 
an  alternative,  active  participation  in  the  expedition  was  over  for  me.  I 
wirelessed  to  Philadelphia  and  on  July  10  my  wife  joined  me  in  Shanghai. 

The  Work  of  the  Expedition  from  April  IS  Until  October  15,  1935 

Following  my  departure  from  Chinto  (Camp  77)  Duncan  was  able  to 
conclude  an  agreement  with  the  Mohammedan  military,  whereby  the  party 
proceeded  to  Drechu  Gomba  (Camp  79).  This  lamasery  which  Schafer 
subsequently  used  as  a  base  for  intensive  collecting  lies  at  the  edge  of  the 
winding  Dsachu  Steppe.  Rolling  hills  of  scarce,  tufted  grass  and  low, 
granite  ranges  roll  north  and  south  from  the  edge  of  the  plain  to  the  Yangtze 
watershed  and  the  height  of  land  south  of  the  ]\Iachu  or  Upper  Yellow  River. 
Both  big-horned  and  l^lue  shcop  range  tlio  mountains;  stejipc  ])cars  are 
plentiful.  Tiie  plain  and  the  adjoining  bluffs  arc  the  breeding  place  of 
thousands  of  cranes,  Indian  bar-headed  geese,  ruddy  sheldrake,  and  other 
waterfowl.  Hunting  out  from  Drechu  Gomba,  Schafer  and  Duncan  collected 
a  series  of  Ovis  a.  hodgsoni  in  the  mountains  to  the  westward  (Camps  80- 
83).  This  trip  was  terminated  by  a  blizzard.  The  sheep  were  found  to  be 
already  commencing  their  moult  (April  20-May  3).  In  the  environs  of 
Drechu  Gomba,  Schafer  made  large  bird  collections  (Plate  19) . 

Returning  to  Jyekundo,  on  about  May  8  Schafer  set  out  south-south- 
WTstward  into  Tibet,  crossed  the  Gurla  Pass  and  on  Maj''  14  and  May  16 
from  Camp  90  in  the  Mekong  drainage  found  and  killed  specimens  of 
IM'XciU's  deer,  including  the  all  important  stags  never  before  collected. 
Into  the  Mekong  watershed  toward  Chiamdo  he  collected  also  a  specimen 
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of  the  rare  eared  pheasant  C.  crossoptUon  drouyni,  returning  to  Jyekundo 

on  May  19.  On  ]\Iay  22  he  set  out  once  more  southwestward  again  crossing 
the  Guila  and  collecting  specimens  of  M'Neill's  deer  and  bear,  returning 
to  Jyekundo  on  June  1.    These  two  trips  represent  Camps  86-97. 

In  the  meantime  Duncan  had  remained  in  Jyekundo  attending  to  our 
finances  and  continuing  to  press  for  permission  to  penetrate  into  the  wild 
yak  country.  At  this  time,  it  was  granted  me  ])y  Gen.  ]Ma  Pu-fang  in 
Sining  that  the  expedition  be  i)crmittcd  to  make  a  journey  into  that  terri- 
tory on  condition  that  the  party  return  to  China  via  Szechuan.  This 
permission  was  transmitted  to  Jyekundo  by  the  military  wireless  and  com- 
municated to  Duncan  on  June  1.  At  the  same  time,  a  Chinese  gentleman 
of  influence,  Colonel  C.  C.  Ku,  arrived  in  Jyekundo  from  Sining  mvestigat- 
ing  for  the  Department  of  Agriculture  the  grazing  lands  and  livestock  of 
Kokonor.  He  befriended  us  in  many  ways,  standing  sponsor  for  our  social 
and  financial  credit.  It  was  arranged  that  Schafer  should  be  allowed  a 
journey  onto  the  Chang  Tang,  the  Great  Northern  {)lain  of  Tibet,  and 
that  Duncan  should  remain  at  Jyekundo  as  a  hostage  to  our  promise  and 
as  collateral  on  various  debts  for  which  money  from  Tachienlu  had  not 
yet  arrived. 

In  the  brush}'  valleys  around  Jyekundo  Schafer  collected  a  series  of  eared 
pheasants  intermediate  between  CrossoptUon  c.  crossoptUon  and  C.  har- 
mani  which  Rodolphe  de  Schauensee  has  done  me  the  honor  of  naming 
CrossoptUon  c.  dolani. 

On  June  6  Schafer  left  Jyekundo  for  the  Chang  Tang  travelling  on  our 
former  course  as  far  as  Drecliu  Gomba.  It  is  necessary  to  bear  in  mind 
when  following  our  route  by  camp  numbers  on  the  accompanying  map 
that  identical  camps  were  used  for  different  stages  of  different  journeys, 
and  that,  for  reasons  of  identification  and  space,  we  have  not  changed 
the  original  number  of  any  camp.  The  next  number  in  logical  sequence 
appears  at  the  next  fresh  camp. 

Schafer's  journey  in  search  of  wild  yak  and  chiru  was  attended  by  great 
difficulties  of  transport  and  personnel.  He  lost  many  yak  and  several 
riding  animals  from  exhaustion  and  in  quicksands,  at  unknown  river  cross- 
ings, etc.  His  men  were  a  constant  problem,  rebelling  with  each  day's 
journey  against  further  travel  into  the  drear  and  disheartening  wastes 
of  the  Chang  Tang. 

This  is  a  land  of  high  steppes  similar  to  those  crossed  by  me  en  route 
to  Sining  and  described  above.  The  level  of  the  Chang  Tang  steppes  varies 
between  13,800  and  16,000  ft.  with  mountain  ranges  up  to  18,000  between 
the  steppes.  Snow  is  the  order  of  summer,  and  high  river-levels,  mud, 
and  quicksands. 
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Schafer  travelled  first  north-northwestward  to  the  Karma  Tang,  the 
source-land  of  the  Machu  or  upper  Yellow  River  and,  failing  to  find  yak 
there  where  they  formerly  abounded,  continued  his  journey  northward 
toward  the  liorlian  Bhota,  the  ranpje  separating  the  Chang  Tang  from 
Tsaidam.  From  tlicre  he  cut  southwc.-^tward  across  tremendously  high 
country  finding  and  killing  yak  {Po(  pluKiUH  grunniens  mutus)  at  Camp 
117  or  thereabouts  in  the  last  days  of  Juno. 

The  chiru  still  continued  elusive  and  he  travelled  westward  in  the  face 
of  mounting  rebellion,  crossing  what  he  believes  to  have  been  the  Chumar 
branch  of  the  Upper  Yangtze,  securing  chiru  {Pantholops  hodgsoni)  finally 
at  his  westernmost  camp  (Camp  124)  on  July  5  to  the  southeast  of  the 
Kukushili  range  (Plate  20).  He  returned  to  Jyekundo  as  rapidly  as  his 
exhausted  animals  would  permit,  having  collected  yak,  chiru,  white-lipped 
deer  (high  above  any  timber  but  dwarf  rhododendron  and  willow),  and 
Hodgson's  sheep,  reaching  Jyekundo  on  August  3  or  4  (Camps  102-134). 

Duncan  meantime  had  returned  to  Tachienlu  to  arrange  finances  and 
transport  of  the  collections  out.  About  August  7,  Schafer  set  out  for  Seshu 
in  Szechuan,  where  he  made  systematic  collections  of  birds  and  returned 
again  to  Jyekundo,  leaving  there  for  the  last  time  about  August  23  with  all 
the  collections  in  liand.  At  Seshu  he  sent  the  caravan  on  to  Tachienlu  via 
Kanze  and  Dawo,  southward,  stopping,  himself,  at  Dzogchen  Gomba  (Sep- 
tember 4-8).  In  the  mountains  to  tlie  southwest  of  the  lanuisary,  in  high 
rhododendron  growth^  Schafer  found  a  herd  of  ^Xi'iSeill's  deer  and  collected 
several  males.  In  the  beginning  of  September  he  found  the  large  stags 
with  velvet  stiip])ing  off  and  clean  horn  beneath.  The  younger  stags  were 
still  carrying  full  velvet.  They  are  under  the  protection  of  the  Abbot 
of  Dzogchen  Gomba.  He  collected  there  also  a  buck  and  roe  of  Capreolvs 
capreolus  bedfordi,  encountered  and  collected  by  us  in  1931,  west  and 
northwest  of  Sungpan,  on  both  occasions  establishing  a  southerly  record. 

Schafer  and  Duncan  met  in  Dzogchen  on  September  7  and  Schafer 
proceeded  on  to  Rongbatsa,  Kanze  and  Dawo,  where  he  spent  a  number  of 
days,  reaching  Tachienlu  on  Se])tember  25,  Duncan  following  with  the 
caravan,  arriving  on  Sejitember  27.  Duncan  at  once  set  about  preparing 
the  caravan  for  tlic  journey  to  Yachow,  while  Schafer  made  a  final  collect- 
ing trip  to  A\'aszckou. 

From  Tachienlu,  where  they  bade  a  fond  farewell  to  our  kind  hosts 
and  friends  Mr.  and  jMrs.  Bob  Cunningham,  they  returned  down  the  road 
to  Yachow,  which  we  had  ascended  in  August  1934,  and  on  October  22nd 
I  met  them  at  Yachow,  where,  after  repacking  and  arranging  our  cases  of 
specimens  and  what  was  left  of  our  equipment  in  the  compound  of  our 
old  friend  Miss  Shurtlieff,  we  took  a  raft  down  the  Ya  River  to  Kiating, 
a  junk  down  the  Tung  River  to  Suifu,  and  a  small  motor  ship  down  the 
Yangtze  to  Chungking. 
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111  Cliungkiiig,  our  i)a<sj)orts  for  the  interior  having  expired  and  the 
Maritime  Customs  having  received  no  instructions  concerning  our  collec- 
tions, we  were  delayed  interminably  although  our  kind  hosts'  Mr.  J.  R. 
Schwer  of  the  Chungking  Ice  Co.  and  Mr.  and  Mrs.  Morisoff,  as  well  as 
other  good  friends,  did  much  toward  making  our  stay  a  pleasant  one.  Fly- 
ing back  to  Shanghai  and  Nanking,  I  secured  the  necessary  releases  and 
Schafer  and  Duncan,  who  had  remained  to  care  for  the  collections,  arrived 
in  Shanghai  on  a  Yangtze  River  steamer  on  November  20. 

In  Shanghai  we  concluded  formalities  with  the  Acadcmia  Sinica  and 
the  Metropolitan  Museum,  whose  authorities  secured  release  by  the  customs 
of  our  collections  and  equipment  for  shii^nent  to  Philadelphia.  Duncan 
sailed  from  Shanjrhai  for  the  I'nited  States  just  before  Christmas,  1935. 
Scliiifer  accompanied  Mrs.  Dohiti  and  my.-elf  to  Philadelphia  where  he 
will  long  be  remembered  by  his  many  enthusiastic  friends. 

General  Results 

The  collections  secured  can  be  sumniaiizi'd  as  follows: 
^Tammalf<:  310  specimens,  large  and  small. 
Birds:  2G15  specimens. 

Mollusks:  2G00  sjjecimens  of  which  about  150  represent  wet  preparations. 

The  expedition  was  in  the  field  of  work  some  fourteen  months  and  in 
view  of  this  extended  period  the  collections  do  not  seem  large.  Several 
factors,  one  of  them  not  generally  present  in  modem  exploration,  were 
instrumental  in  restricting  the  size  of  the  collections. 

In  the  first  place  every  step  of  the  three  thousand  odd  miles  traversed 
by  the  party  in  the  actual  field  of  collecting  was  covered  afoot  or  on 
horse-back.  Collecting  and  preparation  work  during  periods  of  laborious 
travel — ^to  say  nothing  of  the  physical  obstacles  to  collecting  in  Tibet  be- 
tween the  months  of  October  and  June — are  naturally  difficult.  Detailed 
study  of  the  reports  here  presented  will  quickly  show  to  what  extent  we 
were  dependent  upon  prolonged  halts  for  systematic  collections.  Such 
localities  as  Tachienlu,  Litang,  Batang,  Jyekundo,  Drechu  Gomba,  and 
Dawo,  localities  in  which  we  stayed  for  j^eriods  of  many  days  or  weeks 
will  recur  on  every  other  i)a,i:e  of  the  ilwvv  sy>teiii;it ic  reports  to  foUow. 

Another  factor  intluencinir  the  size  of  oiu'  collections  was  my  conviction 
that  the  lar^e  mammals,  manv  of  them  on  the  road  to  extinction  even  in 
that  secluded  land,  were  the  most  important  objectives.  That  many  will 
disagree  is  natural.  Nevertheless,  we  could  have  had  no  more  productive 
rule  from  the  standpoint  of  large  mammals,  for  of  this  group,  only  the 
leopard  and  snow-leopard  (of  which  we  had  been  able  to  purchase  trade 
skins  in  1931)  eluded  us.  We  were  successful  in  collecting  the  mammal 
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fauna  of  the  high  Tibetan  steppes.  Wc  secured  and  established  the  hitherto 
unknown  eastern  ranges  of  the  large  Tibetan  stags,  Cervus  albirostris  and 

CerviLS  macneilli.    Of  the  latter  we  collected  the  first  males. 

The  bird  collection  is  outstanding  in  fine  series  of  rarities  and  is  a 
credit  even  to  the  superior  collecting  talent  of  Dr.  Ernst  Schafer.  The 
collection  includes  five  new  races,  previously  published  in  the  Proceedings 
of  this  Academy  (1937). 

For  tlie  mollusk  collections,  we  can  lay  no  claim  to  completeness.  The 
richest  life-zone  for  this  group  of  animals  in  Hsifuii,  Khams,  and  Chinghai, 
due  perhaps  to  the  high  level  of  the  forests  and  the  cold  climate  generally 
prevailing  there,  is  in  the  deep  arid  trenches  of  the  great  rivers  and  their 
tributaries  which  as  a  rule  did  not  hold  the  expedition  except  as  corridors 
of  travel.  However,  extensive  collections  were  made  in  the  gorge  of  the 
Upper  Yangtze  River  below  Batang. 

As  to  the  value  of  the  exploratory  work  done  by  the  expedition,  the 
field  of  Khams,  and  lower  Chinghai,  although  traversed  repeatedly  by 
geographical  explorers  had  been  only  partially  explored  by  zoologists. 
Walter  Zappey  had  penetrated  no  further  westward  than  Litang,  Kozlov 
had  come  down  from  the  north  to  Jyekundo.  Dr.  Hugo  Weigold,  as  orni- 
thologist for  The  StiUzncr  Expedition  had  worked  as  far  north  as  Derge  but 
had  then  turned  back  eastward  to  Kanzc  passing  along  the  southern  edge  of 
the  mountains  whose  northern  sloj)es  would  liave  shown  him  the  great 
steppes  of  the  Upper  Yalung  with  their  high  Tibetan  fauna.  On  these 
steppes  in  the  triangle  formed  by  Derge,  Jyekundo  and  Kanze,  with  the 
Upper  Yalung  as  hypotenuse,  we  established  many  new  southern  and 
eastern  records  for  Tibetan  life-forms. 
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Camps  and  Localities  of  the  Second  Dolan  Expedition  to  Western 

China  and  Eastern  Tibet 

The  numbers  [riven  for  the  camps  are  those  shown  on  the  accompanying 
map  in  their  respective  positions. 

Date       Camp       Locality  Biota 
Sept.        7.     1.    Tachienlu  (elev.  8900  ft.).    Situated  in  a  deep  valley. 

Barley  plantations,  poplar,  birch, 
prickly  oak,  rhododendrons. 

8.  2.  Cheto   Outer  perimeter  of  Hsif an:  rho- 

dodendrons, conifers. 

9.  Pass;  Cheto  La,  elev.  14,200  ft.   Boundary  between  Hsif  an 

and  Kham  faunas. 

9.     3.    Tizu  Khanis:  rolling  grassland,  dwarf 

rhododendron,  willows,  larches. 
Many  partridges. 

10.    4.  Chorten  Khams:  Anya  Valley,  sown  to 

barley.  Grasslands,  larches, 
patches  of  conifers.  Many  mar- 
mots. 

11,12.     5.   Tunggnolo   Khams:  Barley  plantations, 

poplar,  birch,  prickly  oak  (Quer- 
cusilex).  Eared  pheasants. 
13.    Pass:  Gazhi  La,  elev.  14,800  ft.   A  double  pass  with  a 

saddle  representing  the  first  fin- 
ger of  Kham  Steppe. 

13.  6.   Oroshe  Dense  Kham  Forest:  spruce,  fir, 

prickly  oak,  many  shrubs. 
Musk  deer,  serow,  sambhar, 
other  stags  (?). 

14.  7.   Shawa  Rimba  Lower  Kham   Forest:  prickly 

oak,  golden  oak,  birch,  poplar, 
pine,  barley  fields.  Sambhar, 
parrots. 

16,16.     8.   Hokow  (on  the  Yalung,  elev.  9400  ft.).   Deep,  arid 

river  -  trencli:  thorny  shrubs. 
Goral,  Yunnan  birds  (come  up 
the  warm  river-corridor). 

17.  9.   Nyachuka  (on  the  opposite  bank  and  incidentally  the 

Til )( tan  name  for  the  valley  of 
the  Yalung). 

18.  10.   Magidrong  Upper  Kham  Forest:  conifers, 

prickly  oak,  rhododendron. 
Musk  deer,  serow. 

19.  Pass:  Rama  La,  elev.  15,400  ft.,  giving  onto  the  easternmost 

projection  of  the  central  Kham 
Steppe. 
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Date      Camp      Locality  Biota 

Sept.  19.  11.  Melamgong  (elev.  14,000  ft.).  Kham  Steppe:  a  wind- 
ing plateau  of  high  grassland, 
beset  by  forested  valleys.  Ga- 
zelles. 

20.  12.   Hsignolo  Fine  Kham  Forest:  spruce, 

birch,  fir,  etc.,  invading  the 

Kham  Steppe  along  the  valley 
of  Hsignolo,  in  which  flows  a 
tributary  of  the  Yalung.  Stags. 

21.  13.   Changkako  Upper  Kham  Forest:  coniferous 

and  juniperoiis;  shrubs,  grass- 
land.   Musk  deer,  gazelles. 

22.  14.    Tangkama   Kham  Stoppe:  grassland,  dwarf 

rhododendron.  Larks,  gazelles, 
lammergeiers.  Nomad  encamp- 
ment. 

23.  15.   Horchu   Kham  Steppe:  grassland.  Ruddy 

slieldrakes,  ravens,  gazelles. 

24.  16.    LiTANG   (elev.  13,800  ft.).    Kham  Steppe,  grassland, 

dwarf  rhododendron.  Gazelles, 
wolves,  cranes,  storks,  many 
ruddy  sheldrakes,  larks,  pipits, 

ravens,  lammergeiers. 

28.    17.   Bemah  Southeastern   edge   of  Litang 

Stepi)e. 

29,30.    18.    Tralitsong  (Malashi)  ..Upper  Kham  Forest:  conifers, 

rhododendron.  Musk  deer, 
white-lipped   deer;  M'Neill's 

decr(?). 

Oct.      1-3.    19.   Din  Dunko  (Malashi)  .Splendid  Kham  Forest:  spruce, 

fir,  rhododendron,  grassy  glades. 
Mammals  as  at  Camp  18. 
4.  20.  Rihchako  (Malashi)  . .  Similar  to  Camp  19. 
5-14.  21.  (16)  Litang  Characterized  as  Camp  16. 

15.   22.   Chukundo  Kham  Steppe  in  the  valley  of 

the  Litang  River. 

16, 17.   23.   Bonya  Tang  (plain)  . . .  AVide  steppe  of  the  Litang  River. 

Encampments  of  the  Washi 
nomads. 

18.  24.  Upper  Bonya  Tang  Elev.  14,200  ft.  Southwesterly 

comer  of  the  Litang  Steppe. 

Many  gazelles. 

19.  25.   Below  Shari  La  Alpine  meadows,  junipers,  dwarf 

rhododendron. 

20.  Pass:  Shari  La  (Gari  La),  elev.  15,900  ft. 
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Date      Camp      Locality  Biota 

Oct.       20.   26.   Shari  Ngotso  Upper  Kham  Forest:  cedars, 

dwarf  rhododendron.  Blue 

sheep,  musk  doer;  stags (?). 

21.  27.    Upper  Gemoh  Grassland,  Kham  Forest:  con- 

ifers, cedars.  Wild  dog,  musk 
deer. 

22.  Pass:  Tsong  Ben  La.  elev.  16,500  ft. 

22.  28.  Above  Bon  Tramoh  . .  .Dwarf  rhododendron,  junipers, 

willows.  Just  above  rich,  con- 
iferous forest.  Blue  sheep,  musk 

deer. 

23.  29.    ^lili  Ting  Lower  Kham   Forest:  Poplar, 

pine,  prickly  oak,  birch,  planta- 
tions. Sambhar. 

24.  30.    Batang  (elev.  9000  ft.).    Dcej),  arid  valley:  l)arbcrry, 

plums,  roses,  cotaneaster.  Goral, 
Yunnan  birds. 

Leh  and  Drupalong  on  the  Yangtze  River  below  Batang  at 

elev.  circa  8000  ft.  are  similar 
life-zones  with  the  addition  of 
until  stipa    p:rass    slopes    from  the 

river  up  to  the  lower  timberline 
at  elev.  9400  ft. 

19.  Batang  Mts.  (elev.  8000-17,000  ft.). 

20.  31.  (29)  Mili  Ting  Characterized  as  Camp  29. 

21   32.   Above  Bon  Tramoh  Upper  Kham  Forest:  sparse  con- 
iferous wood-,  junipers,  willows. 
Blue  sheep,  lynx. 
22.    Pass:  Tsont:  Ben  La,  elev.  16.500  ft. 

22.  33.    Upper  Gemoh  Characterized  as  Camp  27. 

23.  34.   Melundrato   Characterized  as  Camp  26. 

Cedar  forest. 

24.  Pass:  Shari  La,  elev,  15,900  ft. 

24.  35.   Below  Shari  La  Characterized  as  Camp  25. 

Parti  idces,  rock-pigeons,  ruddy 

sheldrake,  wolves. 

25.  36.    Upper  Bonya  Tang  ....  Kham  Steppe:  many  wolves  and 

gazelles. 

26.  37.   Head  of  the  Litang  River  (western  branch).  Kham 

Steppe. 

27.  Grassland  Pass:  16,000  ft. 

27.   38.   Upper  Lingkashi  T'^jiper  Kham  Forest:  trrassland, 

dwarf  rhododendron,  juniper, 
sandthorn  (Acacia) .  Encamp- 
ment. 
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Date       Camp       Lorah'fy  Biota 

Jan.       28.   39.   Meloumba   Upper  Kham  Forest  :  grassland, 

cedar?.  Nocturnal  temperature 
— 17  degrees  Fahrenheit. 

29.   Pass:  16,000  ft.  elev. 

29.  40.  Deep  Valley   Kham  Forest:  conifers,  cedars, 

rhododendrons. 

30.  Pa>>  elev.  16,300  ft. 

30.  41.    Sama  (elev.  11,500  ft.)     Lower  Kham  Fore.st:  prickly 

oak,  poplar,  birch,  barley  culti- 
vation. 

31.  42.   Sho  Du  Tang  (elev.  11,000  ft.)   Lower  Kham  Forest: 

prickly  oak.    Sambhar,  tufted 

deer,  Grandala. 

Feb.        1.   43.   Denna  (Dene)  Tang  (elev.  10,300  ft.)    Lower  Kham 

Forest:  prickly  oak,  brush,  culti- 
vation. 

2.  44.   Sho  Tang  Heavy  Kham  Forest:  spruce, 

rhododendron.  Alpine  meadows. 

3.  Pa.^s:  Me  La,  elev.  14,400  ft. 

3.   45.   Below  Pass  Coniferous  Kham  Forest.  Many 

eared  pheasants. 

4-6.   46.   Beyu  (pehyul)  (elev.  10,700  ft.)    Brush  zone.  Conif- 
erous forest  above. 
7.  Pass:  Nyozo  (Mizo)  La,  elev.  16,300  ft, 
7.  Pass:  Jyacho  La,  elev.  15,000  ft. 

7.  47.   Gartoh  Gomba  (elev.  13,400  ft.)    Willows;  coniferous 

forest  below.   Many  lammer- 

geiers. 

8.  48.   liorbo  (elev.  10,400  ft.)    Brush  zone  just  below  conif- 

erous forest.  Plantations. 

9.  49.   Sotong  (on  the  Yangtze)    Arid  brush  zone:  Barberry, 

plums.    Goral,  Tufted  deer. 

Tree-line  of  poplar  and  birch 
much  lower  in  relation  to  the 
river  than  at  Batang. 

10.  50.  Deshu  (on  the  Yangtze)    Locality  similar  to  Camp  49. 

11.  51.  DergeJonrah  Arid  valley:  barberry,  plums, 

roses.  Goral. 

12-16.  52.  Derge  (Dege)  Gonchen  (elev.  10,800  ft.).  Locality  simi- 
lar in  cliaracter  to  Camp  51. 
Coniferous  forests  above. 

17.  53.   Kolondo  (elev.  11,700  ft.)    Coniferous  and  juniperous 

Kham  Forest. 

18.  54.   Below  Pass  Grassland,  coniferous  and  juni- 

perous forest.  Many  water 
ousels. 
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Date      Cam]}      Locality  Biota 
Feb.       19.    Pass:  elcv.  14,900  ft. 

19.  55.    Marung  (12,710  ft.  elev.)    Coniferous  and  heavy  jiini- 

perous  forest.  Many  white, 
eared  and  blood  pheasants. 

20.  56.   Goze  Gomba  (elev.  12,300  ft.)    Open  grassland  and 

brush. 

21.  57.    Nojeling  (Nojili)  Gomba  (elev.  12,800  ft.).  Grassland, 

willows. 

22.  58.   Denko  (on  the  Yangtze,  elev.  11,200  ft.)    Arid,  sparse 

brush  zone.  Cedars  and  willows 
above. 

23.  59.   Buho   Narrow  rocky  gorge.  Jumpers, 

willows. 

24.  Pass:  Dsi  La,  elev.  15,800  ft.    Drops  down  to  the  first  country 

of  high  Tibetan  character. 
Fig.  2. 

24.   60.   Da  Dsi  (elev.  14,800  ft.)    Bare  bleak  steppe  (see  Map: 

"  Chinghai  Steppe  ") .    AVild  ass 
or  kiang,  Ovis  ammon  hodgsoni. 
Feb.      25.   61.   Seshu   (Ju  Gomba,  elev.   13.900  ft.)    High  steppe: 
until  kiang,  goa,  wolves,  steppe  foxes, 

Mar.      8.  pikas,    steppe    buzzards  and 

steppe  falcons. 

8.   62.   Waterh  (on  the  Yalung,  elev.  13,600  ft.)  Tibetan 

Steppe:  of  similar  character  to 
Camp  61.    Many  waterfowl. 

9,10.    63.    Getze  Gongma  Tibetan  Steppe.  Encampments. 

11.  64.    Hachu  Nandra   Tibetan  Steppe.  Encampments. 

12.  65.    Minoh  Lungchen  Tibetan   Steppe:    small,  steep 

mountains  with  sparse  willow  on 
the  slopes.   Ovis  ammon  hodg^ 

soni. 

13.  66.   Hachu  (elev.  15,000  ft.)    High,  bare  tableland,  almost 

without  vegetation.  Former 
range  of  wild  yak. 

14.  67  Tibetan  Steppe:  at  the  edge  of 

a  huge  plain,  pasture  for  hun- 
dreds of  wild  ass. 

15.  62.    Waterh   Characterized  as  Camp  62. 

16-19.    61.    Seshu  (Ju  Gomba)  ....  Characterized  as  Camp  61. 

19.  68.    Seshu  Gomba  Tibetan  Steppe. 

20.  69.    Ten  miles  west  of  Seshu  Gomba.    Tibetan  Steppe. 

Many  waterfowl:  barheaded 
geese,  mallards,  scaup,  golden- 
eye. 
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Date      Camp      Locality  Biota 

Mar.      21.  Pass:  Ngamba  La,  elev.  14,700  ft.   Leads  back  into  the  main 

Yangtze  drainage. 

21.  70.    Shorn (g)  Gomba  Junipcroiis  wood  and  willows. 

22.  71.    Drcbumdo    (on    the    Yangtze)    Brush    zone.  Many- 

partridges. 

22.   Yangtze  River  Crossing,-  elev.  11,700  ft. 
Mar.      23.   72.   Jyekundo  (elev.  12,300  ft.)    Arid,  brush  zone:  cultiva- 
until  tion,  mountains  grass-covered. 

Apr.      12.  Willows,  jnnijicrs,  other  shrubs 

in  the  small  valleys. 

12.  73.   Lanyipa   High  mountain-saddle:  scattered 

willows. 

13.  74.   Sacha  Sumdo  Head   of   Tongbmndo  valley. 

Brush  zone. 

14.  75.   Ts'in  Da  Arid   gorge  of  the  Yangtze: 

brush. 

15.  7G.    Lamdo  Arid    gorge   of   the  Yangtze: 

brush. 

16.  77.   Below  Pass  Brush  zone:  willows.  Tibetan 

snowcoc'k. 

17.  78.   Beyond  Chinto  Grassland,  willows. 

(Beyond  Camp  78  all  data  arc  ]);ised  on  the  observations  of  Dr.  Schafer 

and  Mr.  Duncan.) 

Apr.  18-20.   79.   Drechu  Gomba  (elev.  13,800  ft)    Tibetan  Steppe:  the 

plain  of  the  Upper  Yalung  or 
Dsachu.  Breeding  waterfowl, 
cranes  etc.  Bears,  wolves,  foxes, 
pikas. 

Apr.      20.   80-84  Tibetan  Steppe:  rolling,  bare 

to  mountains.    Ovis  ommon  hodg- 

May       3.  soni,  steppe  bears,  pikas. 

85.    Near  Lamdo  on  the  Yangtze.    Brush  zone. 

72.    Jyekundo    Crossoptilon  crossoptilon  dolani. 

May   9-19.   86-97.  Two  trips  toward  Chamdo.   High  Mountains  of  the 

Yangtze-Mekong  watershed 

(Gur  La.  pass).    Kham  Forest 
and  brush  zone.    IM'NeiU's  deer 
ALiy      22.  in   high,    dwarf  rhododendron 

to  cover.   Kham  birds.  Crossop- 

June       1.  tilon  crossoptilon  drouynii. 

1.    72.  Jyekundo 

98-100  Tibetan  Steppe  and  brush  zone. 

7.  72.  Jyekundo. 

8.  76.  Lamdo. 

10.    79.    Drechu  Gomba. 
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Date      Camp      Locality  Biota 

June  10-13.  102-104  Tibetan    Steppe:    along  the 

D  s  a  c  h  u  or  Upper  Yalung. 
Schafer's  lesser  Sandplover. 

13,14.  105-106  Sources  of  the  Dsachu  (elev. 

14,500  ft.?). 

15,16.  107-108   Tibetan  Steppe  and  bare  moun- 
tains.   Golden  plover. 

17-21.  109-113  Sourcclands  of  the  Machu  (Yel- 
low River) ,  including  the  Karma 
Tang  (plain) .  Within  the  pres- 
ent range  of  wild  yak.  General 
elev.  circa  14,200  ft. 

114-116  South    of   the    Borhan  Bhota 

RanQc.    Tibetan  Steppe. 

June      29.  117  Tibetan  Steppe:  wild  yak. 

July  1. 

2.  118  Tibetan  Steppe.  Chumar  branch 

of  the  Upper  Yangtze.  Wild 

yak  and  chiru. 

3.  119   l^rcchu   branch  of  the  Upper 

Yangtze.    Similar  character. 

4-16.  120-127   Tibetan  Steppe:  wild  yak,  chiru. 

July       17.  128  Tibetan  Steppe. 

18  

22.  132  Tibetan  Steppe. 

23  

28?  79.  Drechu  Gomba. 
Aug.     3-7.   72.  Jyekundo. 

8.  135.   On  the  Yangtze  Brush  zone. 

10.  136.   Near  Sheru  Gomba  ....  Brush  zone. 

11.  137.   Above  Seshu  Gomba.   Tibetan  Steppe.   Using  former 

camps  (anfl  numbers)  Schafer 
visited  Seshu  and  returned  to 
Jyekundo. 

138.   Near  Jyekimdo  on  the  Yangtze.   Brush  zone.  Leaving 

Jyekundo  alinut  August  25, 
Schafer  returned  again  to  Seshu. 

30.  139.  East  of  Seshu  Tibetan  Steppe. 

31.  140-144  Southeasterly   prolongation  of 

Chingai-Tibetan  Steppe  along 
the  Yalimg. 

Sept.  4.6-8.  145.   Dzogchen  Gomba  (elev.  13,800  ft.)    Tibetan  Steppe  to 

the  north.  Kham  Forest  on  the 
mountains  to  the  southwest. 
M'Neill's  deer,  roedeer. 


Date      Camp      Locality  Biota 
Pass:  Muri  La,  dev.  15,950  feet. 

147.   Yilung  (Jiilung)  Wide   valley    of   the  Yiliing, 

steppe-likc  in  character 
Splendid  Kham  Forest  on  the 
mountains. 

Sept.      12.  148.  Rongbatsa  (elev.  11,600  ft.)   Southwesterly  indentation 

of  the  Yalimg  plain.  Under 
cultivation.  Forests    to  the 

south. 

149-152  llolling  Kham  steppes  and  in  the 

valley  of  the  Shechu,  fine,  Kham 
Forest. 

Sept.  17-22.  153.   Dawo  (elev.  10;200  ft.)    Grasslands  and  Kham  Forest. 

154-156  Pv  o  1 1  i  n  g  Kham  Forest  and 

Steppe. 

Pass:  Cheto  La,  elev.  14,200  ft.   Boundary  between  Kham 

and  Hsifan  faunas. 

Sept.     26.     1.  Tachienlu. 

Oct.    5-16.         Waszekou  (elev.  6,000  ft.?) 
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ZOOLOGICAL  RESULTS  OF  THE  SECOND  DOLAN  EXPEDITION  TO 
WESTERN  CHINA  AND  EASTERN  TIBET,  1934-1936. 
PA&T  II,^SIBDS 

BY  EbNST  SCHAFER  ^  AND  RODOLPHE  MeYEB  DE  ScHAXTENSEE  * 

The  present  report  presents  the  results  of  two  distinct  and  independent 
studies  of  this  very  extensive  series.  The  bird  collection;  on  its  receipt  in 
Philadelphia,  was  divided  roughly  into  two  jiarts  on  geog:rai)liic  or  size 
factors,  and  while  Mr.  de  Schauensee's  study  was  done  in  Philadelphia,  that 
of  Dr.  Schafer  was  completed  in  Berlin.  Subsecjuently,  after  the  receipt 
of  both  manuscripts  in  order  to  facilitate  the  presentation  of  results  which 
frequently  overlap,  it  seemed  advisable  to  combine  the  two  independent 
studies  in  a  single  report.  This  has  been  done,  but  the  personal  angle  has 
been  preserved  by  following  the  entries  and  comments  under  the  species 
in  each  case  by  the  initials  of  the  individual  author  responsible  for  them. 

In  all  cases  references  are  piiven  as  in  the  separate  manuscripts  and 
original  name  combinations  are  filled  out  only  when  and  as  originally  given. 

For  detailed  information  on  localities,  the  student  is  referred  to  Part  I 
of  these  iH^ports,  in  which  Mr.  Dolan  has  presented  a  full  list  of  all  the 
Expedition's  collecting  stations.^  [Editor.] 

FHALACBOCOBACIDAE 
Phalacrocorax  carbo  sinensis  (Shaw  and  Nod.) 

Pelecamu  gmensis  Shaw  and  Nodder,  Nat.  Misc.,  XIII,  pi.  529,  text,  1801.  (China.) 

Two  females  secured  at  Batang  (Camp  30)  in  August  and  October. 
(R.  M.  S.) 

ATt-mernATC 

Ardea  cinerea  jouyi  Clark. 

Ardea  cinerea  jouyi  Clark,  Proc.  U.S.  Nat.  Mus.,  XXXII,  p.  468,  1907.  (Seoul, 
Korea.) 

Two  adult  and  two  juvenal  females  of  this  wide-spread  heron  were 
secured  at  Yachow,  the  former  in  October  and  the  latter  in  August. 
(R.  M.  S.) 

Ardeola  bacchns  (Bp.) 

Buphui  bacchua  Bonaparte,  Consp.  Gen.  Av.,  n,  p.  127,  1855.  (Malay  Pen.) 

One  male  in  breeding  plumage  from  Chungchow  taken  in  August;  two 
males  in  winter  plumage,  Tatsienlu,  October  3,  and  two  immature  birds 

^Zoological  Museum,  Berlin. 

*  Curator  of  Birds,  Academy  of  Natural  Sciences  of  Philadelphia. 

'  This  volume  of  these  Proceedings,  pp.  159-184,  pis.  12-20  and  route  map. 
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taken,  one  at  Chengtu  July  30,  the  other  at  Hokow,  September  19  (Carap  8). 
(R.  M.  S.) 

Egretta  garzetta  garzetta  (T..) 

Ardea  garzetta  Linnaeus,  Syst.  Nat.,  ed.  XII,  1,  p.  237,  1766.    (Orient  ex  Brisson- 
Malalbergo  N.E.  Italy,  Grant.,  1933.) 

A  female  secured  in  August  at  Yachow.    (R.  M.  S.) 

CICONIIDAE 

Ckonia  nigra  (L.) 

Ardea  nigra  Linnaeus,  Syst.  Nat.,  ed.  X,  1,  p.  142,  1758.  (Sweden.) 

An  unsexed  bird  in  juvenal  plumage  was  secured  at  Litang  (Camp  16) 
in  October.    (R.  M.  S.) 

AHATIDAE 

Bnlabeia  indica  (Lath.) 

Anas  itidica,  Latham,  Ind.  Om.,  II,  p.  839,  1790.  (India,  Tibet.) 

A  splendid  series  of  birds  in  every  stage  of  phinia!j.e  from  nestlings 
to  adult?,  taken  at  Camp  62  in  March.  Camp  102  in  .luno.  and  Camp  131 
in  July.   The  nestlings  were  collected  at  Camp  102.    (R.  M.  S.) 

Casarca  ferruginea  (Pall.) 

Atuxs  jerruginea  Pallas,  in  ^'l•oeg'8  Cat.,  Adumbr.,  p.  5.  176-1.  (Taitary.) 

A  lar^e  Strics  of  this  duck  was  secured  at  Jyekundo  in  June,  and  Litang 
in  October.  Two  nestlings  in  down  were  collected  at  Jyekundo  in  June. 
(R.  M.  S.» 

Anas  platyrhynchos  platyrhynchos  L. 

Anas  plal  !/r!ii/ncli()s  Linnaeus,  Syst.  Nat.,  cd.  X,  1,  p.  125,  1758.  (Sweden.) 
A  small  munber  of  Malhirds  were  secured  at  Batang, Derge  and  Jyekundo 
in  February,  April  and  November.    (R.  M.  ti.) 

Anas  crecca  crecca  L. 

Anas  crecca  Linnacii.^,  Syst.  Nat.,  ed.  X,  1,  p.  125,  1758.  (Sweiien.) 

The  r;reen-\vin<:('(l  Teal  is  represented  in  the  collection  by  bii'ds  from 
Lch  and  Camps  14,  56,  and  78  taken  during  February,  April,  and  Septem- 
ber,   in.  S.) 

Anas  acuta  acuta  L. 

Anns  (iriila  Linnacu?^,  Sy.-I.  X.it.,  (d.  X,  1,  p.  126,  1758.  (Sweden.) 
A  pair  from  Camp  62  in  March.    (R.  M.  S.) 

Nyroca  fuligula  (L.) 

Atuis  jiiJl<;ul(i  Linnaeus,  Syst.  Xat..  erl.  X.  1,  ]i.  12S.    1758.  (Sweden.) 

A  male  from  a  few  miles  east  of  Seshu  taken  in  March.    (R.  M.  S.) 

Nyroca  nyroca  (Gulden.) 

Anas  nyroca  Giildenstadt,  Nov.  Comm.  Sci.  Petropol.,  XIV,  1,  p.  403,  1769.    ( —  re- 
gionibus  Tanaicentibus.) 

A  female  from  Camp  91  in  May.    (R.  M.  S.) 
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Bucephala  clangula  dangula  (L.) 

Anas  clangula  Linnaeus,  Syst.  Nat.  nl.,  X,  ],  p.  125,  1758.  (Sweden.) 

A  male  from  Seshu,  taken  in  March.    (R.  M.  S.) 

Mergus  merganser  merganser  L. 

Mergw  merganser  Linnaeus,  Sjyst.  Nat.,  ed.  X,  1,  p.  129,  1758.  (Sweden.) 

A  large  series  from  Bcyii  (Pehyul)  ,  Dcriic,  near  Litang,  and  Camps  15, 
■23,  and  62  taken  in  February,  IMarch,  September,  and  October. 

The  winiis  of  the  males  range  between  280  mm.  and  300  nnn.,  the  females 
between  248  mm.  and  275  mm.  Some  of  the  females  ai'e  very  small  and 
should  perhaps  be  referred  to  M.  m.  orientalis.    (ii.  IVI.  S.j 

ACCIFITBIDAE 

Milvus  lineatus  lineattis  (J.  E.  Gray). 

HaJxcBtv*  lineatus,  J.  E.  Gray,  in  Hardwicke,  III.  Ind.  ZooL,  1,  pt.  8,  p.  1,  pi.  18. 

1S31.  (China.) 

This  kit(^  was  secured  at  Litang,  Batang,  and  Jyekundo  during  March 
and  October.    tR.  M.  S.) 

Accipiter  gentilis  schvedowi  (M(.  nzl)it  r). 

Astw  T^umharim  schvedowi  Menzbier,  Orn.  Gcogr.  Eur.  Russl.,  (in  Mem.  Sc. 
Univers.  Imp.  Moscou,  Hist.  Nat.),  p.  439,  1882.  (Transbaikalia.) 

A  bird  with  no  data,  and  another  in  immature  plumage  secured  at 
Marung  (Camp  55)  in  February.  Steinbacher,  who  has  examined  series 
of  this  bird,  says  that  khamensis  Bianchi  is  not  separable.    (R.  M.  6.) 

Accipiter  nisns  nisosimilis  (Tick.)  * 

Falco  niaoishuili.s  Tickell,  Joum.  As.  Soc.  Bengal,  II,  p.  571,  1833.   (Mardba,  Bora- 
bhum,  India.) 

A  small  series  secured  at  Derge,  and  Batang  during  January,  February 
and  December.    (R.  M.  S.) 

Buteo  hemilasius  Temm.  and  Sclil. 

Butco  hemilasius  Tcmminck  and  Schlegel,  in  Siebold,  Faima  Jap.,  Aves,  p.  18,  pi.  7, 
1844  (1845).  (Japan.) 

A  small  series  of  adults,  one  fledgling  and  two  nestlings  were  secured 
at  Camps  62,  103,  132  and  133. 

The  two  downy  young,  identified  in  the  field  by  Schafer,  are  sandy 
grayish  above,  below  creamy  white  with  a  pectoral  band  of  pale  sandy  buff. 
Lores  creamy  white.  The  upper  mandible  is  black,  the  lower  brownish 
horn  in  the  skin.   They  were  taken  June  12.    (R.  M.  S.) 

Buteo  bnrmanicns  burmanicus  Hume. 

Bud  o  hiirmanicm  Hume,  Stray  Feathers,  III,  p.  30,  1875.   (Thayetmyo,  Upper 

PciiU.) 

A  series  from  Lch,  Dawo.  Derge.  Bataug.  and  Camp  45  taken  during 
February,  September,  November  and  December. 
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This  series  of  seven  birds  is  darker  than  two  birds  from  northeast  China 
and  should  perhaps  be  referred  to  B.  b.  saturatus  Poitcuko.  We  have  no 
Burmese  material  however  to  compare  them  with.    (K.  M.  S.) 

Aquila  chrysaetos  daphanea  Severtzov. 

Aquila  daphanea  Scvcrtznv,  Xouv.  Mem.  Snc.  Iniii.  Xat.  Moscou,  XV.  livr.  5.  p. 
190,  1888.  (Russian  Turkestan,  Mongolia,  Himalayas,  Transbaikalia,  and  Ala 
Shan  Mountains.) 

Of  this  splendid  eagle  there  are  one  male  and  two  females  from  Batang, 

Camps  37  and  139  taken  during  January,  August  and  December. 

The  largest  bird  has  a  wing  of  713  mm.  The  tail  of  this  bird  is  white 
at  the  base,  then  grey,  and  the  tips  of  the  central  tail  feathers  dark  brown 
for  about  110  mm.  The  dark  brown  tip  increases  in  extent  on  each  suc- 
ceedinii-  tail  feather  until  on  the  outermost  it  occujhcs  165  nun. 

The  other  two  birds  have  a  certain  amount  of  white  irregularly  dis- 
posed on  the  tail  feathers  not  presenting  a  regular  pattern  as  in  the  first 
mentioned  specimen.    (R.  M.  S.) 

Aquila  nipalensis  nipalensis  (Hodgs.) 

Cvrcaettts  nipalensis  Hodgson,  Asiatic  Researches,  XVIII,  pt.  2,  p.  13,  pi.  1,  1833> 
(Nepal.) 

Two  males  and  a  female  were  collected  at  Camp  62  on  March  12.  A 
fourth  bird  with  no  data  is  also  in  the  collection.    (R.  M.  S.) 

Haliaeetus  leucoiyphus  (Pall.) 

Aquila  leucorypha  Pallas,  Eeise  Versch.  Prov.  Russ.  Keichs,  I,  p.  454,  1771.  (Lower 
Ufal  River.) 

A  good  series  of  this  eagle  was  secured*  at  the  following  Camps:  71,  91,^ 
and  139  during  May  and  September.    (R.  M.  S.) 

Aegypius  monachus  (L.) 

VvUur  monachus  Linnaeus,  Ssrst.  Nat.,  ed.  Xn,  1,  p.  122,  1766.  (Arabia.) 
One  male  was  collected  at  Camp  79  during  April.    (R.  M.  S.) 

Gjrpa  himalayensis  Hume. 

Gi//).^  Jiijnalayensis  Hume,  Rough  Notes,  pp.  12,  15,  1860.   (Himalayas  from  Kabul 

to  Bhutan.) 

A  pair  from  Litang  in  Scj^t ember.    (R.  M.  S.) 

Gypaetus  barbatus  aureus  (Hal.li/l). 

Vultur  aureus  Hablizl,  Xeue  Nord.  Beytr.,  IV,  p.  64,  1783.  (Prov.  of  Gilan,  N^ 
Persia.) 

An  adult  pair  of  Lammergiers  was  secured  at  Litang  in  September. 
Three  juvenal  females  are  also  in  the  collection,  one  from  Camp  120,  July, 
one  from  Litang  in  September,  and  the  third  from  Batang  in  November. 
(R.  M.  S.) 

Circus  cyaneus  cyaneus  (L.) 

Falco  cyaneus  Linnaeus,  Syst.  Nat.,  ed.  XII,  1,  p.  120.    1766.    (Vicinity  of  London.> 

An  unsexed  specimen  taken  in  September  between  Kanze  and  Camp  145. 
(R.  M.  S.) 
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FALCOHIDAE 

Falco  chernig  milvipes  Jerd. 

Faico  milvipes  Jerdon,  Ibis,  p.  240.  1871.  (Umballa,  India.) 

A  fine  series  of  adults  was  secured  at  Camps  80  and  62  during  April. 
Their  wings  measure  from  360  mm.  to  408  nun.    (R.  M.  S.) 

Falco  columbarius  inngnis  (Clark). 

JEsoUm  regtdus  insigras  Clark,  Proc.  U.  S.  Nat.  Mus.,  XXXII,  p.  470, 1907.  (Fusan, 

Korea.) 

An  adult  binl.  marked  male,  (perhaps  from  its  size  a  female)  was  se- 
cured at  Litano;,  (Jctobcr  9.    It  is  very  large  with  a  wing  of  231  mm. 

It  is  pale  gray  above  and  therefore  cannot  be  F.  c.  lymani  Bangs,  under 
which  it  should  fall  in  size.    (R.  M.  S.) 

Falco  tinnunculus  stegmanni  (Portciiko). 

Cerchncis  Linnunculiis  stegmanni  rortenko,  Mitt.  Zool.  Mus.  Berl.,  XVII,  p.  415, 
1931.  (Kashgaria.) 

Two  males  and  three  females  from  Litang,  Batang,  Camps  14  and  101 
were  taken  in  May,  June,  September,  October  and  December. 

Ernst  ^Mayr  drew  my  attention  to  this  form  and  informs  me  that  a  bird 
from  Szechuan  in  the  Sage  collection  of  the  American  Museum  belongs 
to  it.    (R.  M.  S.) 

TETRAONIDAE 

Tetrastes  sewerzowi  sewerzowi  rrxcw. 

TeLrastes  sewerzowi  Przewalski,  Mongol  i  Strana  Tangut,  2,  p.  130,  pi.  18,  1876. 
(Mountains  of  Kansu.) 

Three  males  and  two  females  from  above  Horbo  (Camp  48) ,  all  taken 

in  February.    (R.  M.  S.) 

FSASIAiriDAE 
Tetraogallus  tibetanus  centralis  Sush. 

Tetraogallus  (ibctanns  centralis  Sushkin,  Bull.  B.  0.  Club,  47,  p.  37,  1936.  (Tang-la 

Pass.  Tanii-la  Ran{r(!.  central  Tibet.) 

A  series  of  six  males  and  fi\'e  females  from  Camp  77  taken  April  IG. 
These  birds  differ  from  a  topotype  of  hcnrici  Oustalet,  by  their  much 
narrower  white  gular  patch  and  more  sandy  upper  parts.    (R.  M.  S.) 

Tetraophasis  szechenyii  ^lad. 

Tetraophasis  szechenyii  Madarasz,  Zeitschr.  f.  Ges.  Om.,  2,  p.  50,  pi.  2,  1885. 
(Szechuan  or  eastern  Tibet.) 

A  series  was  secured  at  Malashi  (Camps  18-20),  Tunggnolo  (Camp  6) 
and  Batang  in  September,  October  and  November.    (R.  M.  S.) 

Perdix  hodgsoniae  sifanica  Przew. 

Perdix  sifanica  Przewalski,  Mongol  i  Strana  Tangut,  2,  p.  124,  1876.   (H^  moun- 

t.-iiiis  of  Kaiisn.) 

A  large  scries  from  the  Cheto  Pass  (Camp  2)  taken  during  October,  and 
at  Derge  and  Jyckundo  during  February,  Alarcli  and  May. 
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Two  juvenals  were  secured  at  Jyekundo  August  20,  and  two  half  grown 

birds  at  Dcrgc  Sci)tc]nl)cr  9. 

The  birds  from  Jyekundo  and  Derge  average  paler  above,  and  have  in 
some  cases  less  wide  black  Ijands  on  the  under  surface,  thus  approaching 
P.  h.  koslowi  Collin.    (R.  M.  S.j 

Bambusicola  thoracica  thoracica  (Tenim.) 

Fcrdix  thoracica  Temminck,  Pig.  ct  Gall.,  3,  pp.  .'?.')."),  723,  1815.  (China.) 

T^^•o  juvenals  were  collected  in  August,  fiity  miles  east  of  Yachow, 

(K.M.S.) 

Ithaginis  cnientus  geoffroyi  J.  Verr. 

Ithagmia  geoffroyi  J.  Yerreaux,  Bull.  Soc.  d'  Acclimat.,  (2),  4,  p.  706,  1867.  (Mupin, 
Szechuan.) 

A  fine  series  of  this  Blood-Partridge  was  secured  at  the  following  locali- 
ties, Tunggnolo  (Camp  5),  Batang,  Kolondo  (Camp  53),  and  Camps  47 
and  54,  during  February,  September  and  November.    (R.  M.  S.) 

Crossoptilon  crossoptilon  crossoptilon  (Hodgs). 

Phasianus  crossoptilon  Hodgson,  Journ.  As.  Soc.  Bengal,  7,  p.  864,  1838.   (No  exact 
locality,  probably  western  China.) 

A  ]iair  was  sonired  at  Tunggnolo,  September  20,  and  another  pair  at 

Malashi,  October  3. 

None  of  these  birds  have  any  wliile  in  the  tail,  the  bases  being  dark 
gray.    The  mantle  in  all  the  specimens  is  pale  gray.    (,R.  M.  iS.) 

Crossoptilon  crossoptilon  drouynii  J.  Verr. 

Crossoptilon  drouynii  J.  Verreaux,  Nouv.  Arch.  Mus.  Paris,  4,  Bull.,  p.  85,  pi.  Z, 
1868.   (Mupin,  Szecfauan,  error.) 

An  adult  male  of  this  rare  pheasant  was  secured  at  Camp  90  in  the 
Mekong  watershed  May  16.  It  is  entirely  creamy  white,  except  for  the 
inner  webs  of  the  primaries,  which  are  very  pale  gray,  the  usual  glossy  black 

cap,  and  the  tail.  The  tail  resembles  that  of  C.  c.  crossoptilon  except  that 
the  base  of  all  the  feathers  is  white,  most  so  on  the  outer  tail  feathers,  and 

least  on  the  central  ones. 

The  shafts  of  the  primaries  are  dark  brownish  black.    (R.  M.  S.) 

Crossoptilon  harmani  dolani  de  S. 

Crossoptilon  crossoptilon  dolani  de  Schauensee,  Froc.  Acad.  Nat.  Sci.  Philadelphia, 
89,  p.  339,  1937.   (Jyekundo,  S.  Kokonor,  Tibet.) 

A  series  of  seven  birds  of  this  new  pheasant  was  collected  at  Jyekundo, 
May  19,  and  an  additional  specimen  at  Camp  76  on  the  Yangtze  river, 
June  8,  1935.  In  the  original  description  Camp  76  was  erroneously  placed 
on  the  Yalimg. 

Dolan's  Pheasant  can  be  said  to  be  intermediate  in  color  between 
C.  c.  crossoptilon  and  C.  h.  harmani.  In  fact  it  is  a  very  pale  replica  of 
harmani,  except  that  the  back  of  the  neck  is  the  same  color  as  the  back, 
instead  of  almost  black.    (R.  M.  S.) 
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Pucntia  macrolopha  meyeri  Mad. 

Pucrasia  meyeri  Madarasz,  Ibis,  p.  145,  1886.   (Central  [probably  southeastern] 

Tibet.) 

Tw  o  adult  males  secured  at  Batang  in  December,  in  perfect  plumage. 
(R.  M.  S.) 

Phasianus  colchicus  elegans  Ell. 

Phasianus  clcgans  Elliot,  Ann.  and  Mag.  Nat.  Hist.,  (4),  6,  p.  312,  1870.  (Province 

of  Szcchuan  somewhere  near  it.s  .southwestern  border.) 

A  fjood  scrip.>  nf  both  scxos  from  Batanp;  taken  during  Xovcniber  and 
December.  Tliey  arc  in  fine  plumage.  A  ju venal  female  was  secured  at 
Wangmu,  August  22. 

One  male  from  Batang  shot  November  1,  was  assuming  adult  plumage. 
(R.  M.  S.) 

GEUIDAE 

Grus  nigricollis  I'rzcw. 

Gms  nigricollis  Przewalski,  Mongol  i  Strana  Tangiit,  2,  p.  135,  1876.  (Koko-nor.) 

Four  icniales  of  the  Black-necked  Crane  were  secured  at  Camps  23  and 
79  during  April  and  October. 

An  immature  male  was  collected  about  50  miles  northwest  of  Yachow. 
October  22.    (R.  M.  S.) 

RAILIDAE 

Gallicrex  cinerea  (.Gni.) 

FvUga  cinerea  Gmelin,  Syst.  Nat.,  1,  pt.  2,  p.  702,  1789.    (China,  ex  Latham.) 

At  50  miles  east  of  Yachow  a  specimen  of  this  bird  was  secured  August  2. 
It  is  very  small  in  all  its  measurements,  the  wing  is  only  194  mm.,  but 
the  bird  is  not  quite  adult.    (R.  M.  S.) 

CHA£ADEIIDA£ 

Vanellus  vaneilus  L. 

Trillin  I'aiu  litis  Linnaeus,  Syst.  Nat.,  cd.  X,  1,  p.  14S,  17oS.  (Sweden.) 
A  single  male  from  Batang  taken  December  28.    (R.  M.  S.) 

Pluvialis  dominica  fulva  (Gm.) 

Charadrius  julvus  Gmelin.  Sy.<t.  Nat.,  1,  pt.  2,  p.  GS7,  17S9.  (Tahiti.) 

A  large  pcrics  from  Litang  all  tidcen  toward  tiic  middle  of  October  and 
all  in  winter  ])lumagc.  One  male  from  Camp  108  taken  in  June  is  in 
l)artial  breeding  plumage.    (R.  ^l.  S.) 

Charadrius  mongolus  schaferi  dc  S. 

Charadrius  mongolus  schdjeri  de  Schauensee,  Proc.  Acad.  Nat.  Sci.  Philadelphia, 
89,  p.  340,  1937.  (S.  Kokonor,  Tibet.) 

A  large  series  of  males,  females  and  fledgelings  was  collected  at  Camp 
104,  June  13. 
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The  ui)pcr  part^;  of  this  bird  are  very  (hirk,  the  pectoral  band  dark  and 
definite  as  in  C.  m.  mongoLus,  but  the  forehead  black  as  in  C.  ni.  atrijrons. 
ill.  M.  S.) 

Charadrius  dubius  curonicus  Gm. 

Cliaradrius  curonicus  Gmclin,  Sj'st.  Nat.,  2,  p.  692,  1789.  (Kurland.) 

An  unscxed  bird  from  Dawo  taken  in  September.    (R.  M.  S.) 

Charadrius  placidus  Gray  and  Gra^-. 

Charadnus  placidus,  J.  E.  and  G.  R.  Gray.  Cat.  etc.  Mamiu.  Bds.  Nepal  and  Tibet, 

Brit.  Mus.,  ed.  2,  p.  70,  1863.  (Nepal.) 

A  male  from  Drupalong  taken  in  January.    (R.  j\L  S.) 

SCOIOFACIDAE 
Tringa  totanus  eurhinus  (Oberh.) 

Totanua  tolanus  eurhinus  Oljcrliolser,  Proc.  U.S.  Nat.  Mus.,  XXII,  p.  207,  1900. 

(Tso  Moriri,  15,000  ft.,  Ladak.) 

A  good  series  of  adults  from  Jyekundo  and  Camp  103  taken  during 
June,  July  and  August. 

The  wings  of  the  eleven  birds  vary  between  153  mm.  and  168  mm. 
(R.  M.  S.) 

Tringa  ochrophus  L. 

Tringa  ochrophus  Linnaeus,  Syst,  Nat.,  ed.  X,  1,  p.  149,  1758.  (Sweden.) 

Two  males  and  a  female  were  secured  at  Litang,  Chorden  Gomba  and 
Camp  136  in  September.    (R.  M.  S.) 

Tringa  glareola  L. 

Tringa  glareola  Linnaeus,  Syst.  Nat.,  ed.  X,  1,  p.  149,  1758.  (Sweden.) 
Three  males  from  Litang  and  Tangkama  (Camp  14)  taken  in  Sep- 
tember and  October.    (R.  M.  S.) 

Actitis  hypoleucos  (L.) 

Tringa  hypoleucos  Linnaeus,  Syst.  Nat.,  ed.  X,  1,  p.  149, 1758.  (Sweden.) 

Specimens  of  this  Sandpiper  were  collected  at  Waszekou,  Dawo, 
Jyekundo,  and  Camp  135,  during  May,  August  and  September.  (R.  M.  S.) 

Capella  solitaria  solitaria  (Hodiis.) 

Gallinago  solitaria  Hodgson,  Gleaninss  in  Science,  3,  p.  238,  1831.  (Nepal.) 

A  series  of  thirteen  birds  from  Batang,  Waterh,  Sama  (Camp  41), 
Jyekundo,  and  Camps  54,  62,  63,  and  74,  secured  in  February,  March,  April 
and  May.    (R.  M.  S.) 

Scolopax  rusticola  rusticola  L. 

Scolopax  rusticola  Linneaus,  Syst.  Nat.,  ed.  X,  1,  p.  146,  1758.  (Sweden.) 

A  single  female  from  Malashi  (Camps  18-20)  secured  October  3,  1934. 
(R.  M.  S.) 


Copyrigliicd  niaictial 


1938] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


193 


Erolia  temminckii  (Leis.) 

Tringa  temminrl^ii  Loisler,  Nachtrage  zu  Bechstein's  Naturg.  Deutscht.,  p  64,  1812. 

(Hanau  am  Main,  f loniKiiiy.) 

A  female  from  Caiii]i  79.  April  18,  1935. 

Thi?  l)ir(l  is  not  rccoidcd  by  Schafer  in  hi?  jiapor  on  the  fauna  of 
Tibet  in  the  Journal  fiir  Ornithologie,  special  publication  of  Alay  1938. 
IK.  .M.  S.) 

RECURVIROSTEIDAE 

Ibidorhjmcha  struthersii  Vig. 

IhOorhyncha  strutherni  Vigors,  Proc.  Comm.  Zool.  Soc.  London,  I,  p.  174,  1831. 
(Himalayas.) 

Seven  adult  birds  were  secured  at  Litang,  Batang,  Leh,  and  Derge  in 
January,  February,  Sopteml)or  and  November.  An  immature  specimen  was 
collected  at  Camp  135,  August  8  and  two  more  at  Tatsienlu,  September 
7,  1934.    (R.  M.  8.) 

LA£1DA£ 

Sterna  hirundo  tibetana  .'^aund. 

Slfrxii  lilxIdiKi  Siuiiiilcrs.  I'lor.  Zuol.  Soc.  London,  p.  Gi!)j  1S7().  (Tiljcl.) 

A  s(>ric-  of  eleven  birds  fi'om  I.itang,  Seshu  (Camp  68)  ami  Camps  103 
and  104  in  June  and  October  have  wings  close  to,  or  slightly  over  the 
maximum  given  by  both  Baker  and  Hartert.  They  range  from  267  mm. 
to  284.5  mm.  with  an  average  of  276.7  mm.  Hartert  gives  255  to  276  mm. 
for  the  wing  of  this  form. 

Two  immature  birds  were  collected,  one  at  Seshu  and  the  other  at 
Litang.    (R.  M.  S.) 

FTEBOCIIDIDAE 

Syrrhaptes  tibetanus  Gould. 

Syrrhaptes  tibetanus  Gould,  Bds.  Asia,  pt.  2,  pi.  and  text,  1850.  (Tsomoriri,  Ladak.) 

A  dozen  specimens  were  secured  at  Camp  70,  (wings  243-270  mm.)  and 
30  miles  northeast  of  Jyekundo,  (wings  245-261  mm.),  in  March  and  April. 
(R.  M.S.) 

COLTJMBIDAE 
Columba  leuconota  gradaria  Hart. 

Cohimha  Iritronota  gradaria  Hartert,  Nov.  Zool.,  23,  p.  86,  1916.  (Simgpan, 

iSzcclnian.) 

At  Camp  26,  Leh.  and  Batanu'.  specimens  of  the  Snow  Pigeon  were  col- 
lected during  October,  November,  and  December,    (li.  M.  S.) 

Columba  rupe^tris  rupestris  Pall. 

Columba  octias  rupf  -^lris  Pallas.  Zoojir.  Rosso-Asia( ..  I,  p.  560,  ISll.  (Dauria.) 

A  series  of  ten  l)irds  from  LirauG:.  'Waszekou  and  Camp  48.  taken  in 
August  and  Fei)rnai'y.  Hartert  anil  Steinbaclier  who  examined  series  of 
these  birds  state  that  Kiley's  austrina  is  not  recognizable.    (.11.  ]M.  S.) 


194 


FBOCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


Streptopelia  orientalis  orientalis  (Lath.) 

Columba  orientaUs  Latham,  Lid.  Om.,  II,  p.  606,  1790.  (China;  ex  Sonnerat.) 

At  Batang  in  October  seven  specimens  were  secured,  some  of  which  are 
immature.    (R.  M.  S.) 

Streptopelia  tranquebarica  humilis  (Temm.) 

Columba  humilu  Temminck,  Fl.  Col.,  259,  livr.  44,  1824.   (Bengal,  Luzon.) 

Nine  birds  from  Litang  were  secured  in  October.  Their  wings  vary 
between  132-137  mm.    (R.  M.  S.) 

CTTCTJIIDAE 

Cuculus  canorus  bakeri  Hart. 

Cuculus  cannriis  ])aJ:ni  Harlcrt,  Yno:.  Pal.  Fauna,  2,  p.  948,  1912.  (Shillong.) 

A  good  series,  all  dark  birds,  from  Tatsienlu.  Yachow,  Wangmu, 
Jyckundo,  and  Camps  7()  and  136  taken  in  June  and  August.    (R.  M.  S.) 

Hierococcyx  fugax  nisicolor  (Blyth). 

Cuculus  visicolur  Bh'th,  Journ.  As.  Soc.  Bengal,  XII,  p.  948,  1843.  (Nopal.) 

An  unsexed  adult  from  Lengchi  taken  in  the  middle  of  July.   (R.  M.  S.) 

Eudjmamis  scolopacea  chinensis  Cab.  and  Heine. 

Eudynamis  chinensis  Cabanis  and  Heine,  Mus.  Hein.,  lY,  p.  52,  1862.  (Canton.) 
An  adult  male  from  Yachow  in  August.    (R.  M.  S.) 

PSnTACIDAE 

Psittacula  derbyana  (Frascr). 

Palaeomis  derbyanus  Fraser,  Proc.  Zool.  Soc.  London,  p.  245,  Aves,  pi.  25,  1850 
(1852).  (Cagebird.) 

One  adult  female  with  a  wing  of  only  211  mm.  was  taken  60  miles  east 
of  Hokow  in  September.    (R.  M.  S.) 

STEIGIDAE 

Strix  davidi  (Sliarpe). 

Si/rniinn  ihiviill  Sharpc.  Ibis,  p.  256,  1875.  (Mupin.) 

Of  this  very  rare  owl  there  is  one  specimen  in  the  collection  from  Batang 
taken  December  21.  Its  measurements  are  as  follows:  wings  358  mm., 
tail  260  mm. 

A  specimen  of  Strix  nivicola  Blyth  collected  at  Chengwei,  Szecliuan,  by 
the  first  Dolan  expedition  measures:  wing  307  mm.,  tail  194  mm. 

In  general  appearance  Strix  davidi  seems  closer  to  S.  uralensia  than  it 
does  to  S.  nivicola,  but  differs  from  the  former  in  being  a  great  deal  darker 
and  having  the  base  of  the  tail  uniform  dark  brown.  The  facial  disk  how- 
ever is  heavily  mottled  and  in  this  respect  is  closer  to  8.  nivicola.  (R.  M.  S.) 
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Bubo  bnbo  tibetanus  Bian. 

Bubo  bubo  tibetanw  Bianchi,  Bull.  B.  0.  Club,  XVI,  p.  69,  1906.  (Tibet.) 

Four  of  these  large  owls  were  collected  at  Seshu,  Malashi  (Camps  18- 
20),  and  Camps  103  and  128,  in  June,  July,  August  and  October. 

The  two  males  measure  450  mm.  and  452  mm.  The  two  females  480 
and  502  mm. 

A  male  and  a  female  from  Scsliu  (Camp  08)  and  Camp  123  r^how  a  very 
pale,  almost  grayish  coloration  Ik-Iow,  while  tlu;  male  from  Malashi  (Camjis 
18-20),  and  the  female  from  Camp  103  ai'e  quite  rufesceiit  on  the  under- 
parts.  Not  recorded  by  Sc]i;il'er  in  his  paper  on  the  faima  of  Tibet  in  the 
Journal  fur  Urnithologie,  special  publication  of  May  1938.    (R.  M.  S.) 

Glaucidium  cuculoides  whiteleyi  (Blyth.) 

Athene  vhlh  leyiBlyth,  Ibis,  p.  313,  1867.  (China.) 

Two  females,  one  from  Yachow  and  the  other  from  Chungchow  were 
collected  August  1  and  3.   They  are  in  very  poor  plumage.    (R.  M.  S.) 

Athene  noctua  ludlowi  Baker. 

Athene  noctua  ludlotpi  Baker,  Bull.  B.  0.  Club,  XLVII,  p.  58,  1926.   (Rham  Tso, 

Tibet.) 

The  series  of  this  owl  was  secured  at  Litanu-  and  Camps  62.  79,  and 
137,  during-  March.  April,  July,  August  and  September.  Tlieir  wings  measure 
179-186  mm.    (R.  M.  S.) 

MICBOFODIDAE 

Micropus  pacificus  pacificus  (Lath.) 

Hirmdo  pacifica  Latham,  Index  Om.  Suppl.,  n.  58,  1801.  (Australia.) 

Seven  males,  seven  females,  Jyekundo,  Chinghai,  Tibet,  upper  Yangtze, 
May  19, 1935;  two  males,  two  females,  three  unsexed  specimens,  Camp  128, 
July  18,  1935.  Wing  measurements:  males  176-190  mm.;  females  177- 
190  mm.;  unsexed  178-191  mm. 

The  White-rumped  Swift  is  a  common  summer  bird,  distributed  all  over 
the  Hsifan  mountains  and  Khams  going  as  far  north  as  Chinghai,  Til^et, 
where  I  found  it  still  breeding  near  the  juncture  of  the  Chumar  and  Drechu. 
Being  extremely  gregarious,  the  birds  live  together  in  flocks  and  breed  in 
loose  colonies  on  towers  or  cliffs.  Its  habits  are  those  of  the  common 
European  swift  but  its  voice  is  not  as  loud.    (E.  S.) 

Collocalia  breviroatris,  subsp. 

A  pair  was  secured  at  Sanchopin  in  August.  These  birds  are  in  worn 
plumage  with  the  tips  of  the  primaries  broken  off.  Perhaps  they  are  refer- 
able to  C.  b.  peUos  Thayer  and  Bangs.   (R.  M.  S.) 
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UFUFIBAE 

Upupa  epops  saturata  Lonnberg. 

Arkiv.  f.  ZooL,  no.  9,  p.  29,  July  21,  1909.   (Kjachta,  Transbaicalia.) 

Five  males;  two,  Jyekundo,  April  1,  1935;  two,  Jyekundo,  April  9, 
1935;  one,  Yalung  (Camp  79),  April  18,  1935;  and  one  female,  Tunggnolo, 
September  11,  1934. 

Thoiif:;li  the  diffoiciipcs  between  Ujmpa  epops  epops  and  e.  saturata  are 
very  slinht,  I  finally  decided  to  refer  my  specimens  to  the  latter  race.  The 
Tibetan  Hoopoe  doe?  not  occur  in  the  H^ifan  mountain*  but  is  commonly 
found  in  Kliams  and  Chinuliai.  Til)et.  It  frequents  the  nomad  country  and 
tlic  open  a'ii'icultural  di>tiicts  north  of  the  timberline.  It  lia-  scmi-migratoiy 
habits,  descending  in  winter  into  tlie  erosion-canyons  ot  the  river  gorges, 
where  I  found  a  few  specimens  wintering  near  Batang  at  an  altitude  of 
2700  meters  above  sea  level.    (E.  S.) 

PICIDAE 

Picoides  tridactylus  funebris  \'err. 

Picoidcs  funebris  Verrcaux,  Nouv.  Mus.  Paris,  VI,  Bull.,  p.  33,  1870.  (Montagues 
du  Thibet  chinois.) 

One  unsexed  specimen,  Malashi,  October  3,  1934,  with  a  wing  length 
of  123  mm. 

Resident  of  the  densest  and  darkest,  subalpine,  coniferous  (spruce  and 
fir)  fore-ts  of  the  Hsifan  mountains  and  Khams,  Chinese  Tibet.  A  rare 
bird.  In  Tibetan  territory  it  lives  in  the  same  habitat  as  the  rare  Jay, 
Cractes  intcmigrans.    (E.  S.) 

Dryobates  hyperythrus  miniakorum  Meisc. 

Ahh.  11.  B(  r.  Mus.  Tier-u.  Volkerk.  Dresden,  XVIII,  p.  63,  1934.   (Tatsienlu,  West 

.SzeclniMii ,) 

One  male,  llokow,  September  9,  1934,  wing  122  nun.;  one  female, 
Batang,  January  18, 1935,  wing  118  mm.  Both  birds  in  fine  winter  plumage. 

I  found  the  Rufous-bellied  Pied-Woodpecker  only  in  Tibetan  territory 
(Khams).  It  is  a  rare  bird,  inhabiting  the  deciduous  woods,  willows  and 
Hippophae  thickets  of  the  valley  bottoms,  avoiding  dense  coniferous  woods. 
(E.  S.) 

Dryobates  major  stresemanni  Rensch. 

Abh.  u.  Bcr.  Mus.  Tier-u.  Volkerk.  Dresden,  XVI,  p.  38,  1923.  (Tatsien-Iu.) 

One  male,  Malashi,  south  of  Litang,  October  5,  1934;  another  male, 
Beyii,  February  7,  1935;  one  unsexed  specimen,  Batang  (Leh),  November 
14,  1934. 

Wing  measurements:  males  13G-140  mm.;  imsexed  140  mm. 

I  was  able  to  compare  a  fine  series  of  seven  l)ir(ls  of  this  race  from 
Khams  with  a  lar^c  -ciies  of  ])ri/obatcf<  major  beicJd  from  Kansn  fBcn'lin 
Museum)  and  found  that  the  two  races  according  to  Stresemann  (Orn. 
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Monatsber.,  XXXV,  p.  134,  1927)  are  very  distinct.  The  broader  extension 
of  the  black  markings  on  the  two  outer  tail-feathers  is  not  constant.  In 

the  case  of  stresernanni,  however,  the  fi^'c  first  primaries  are  without  wliite 
edgings;  the  wliito  tip>  of  the  other  primaries  arc  very  much  smaller  than 
in  tlie  case  of  bcicki,  and  in  the  latter  race  the  first  five  primaries  are  also 
tipped  witli  white. 

Out  of  sixteen  specimens  from  Kmiisu.  thirtcH'ii  sliow  these  characters 
uniformly.  Therefore  1  I'cfer  my  three  si)ccinu'ns  to  sin  s(  nuiiini.  The 
safest  distinction  between  the  two  races  is  the  much  darker  brownish  color 
of  the  underparts  of  stresernanni,  which  is  constant  throughout  my  material. 

Not  very  common,  but  widely  distributed  over  the  mountains  of  Hsifan 
and  Khams,  only  in  the  wooded  regions.  The  bird  is  especially  fond  of  the 
dense  thickets  of  Hippophae  salicifolia  in  the  bottom  of  the  valleys,  rang- 
ing from  about  2700  up  to  4300  meters.    (E.  S.) 

Dryobates  nanus  omissus  Rothschild. 

Bull.  B.  O.  Club,  XLIII,  p.  10,  1922.   (Likiang  mountams,  northwestern  Yunnan.) 

One  female,  Chungchow,  northeast  of  Yachow,  August  2,  1934,  with 
104  mm.  wing  length. 

This  bird  seems  to  be  restricted  to  the  subtropical  parts  of  tlie  Red 
Basin  of  Szechuan,  not  penetrating  the  Hsifan  mountain  of  Tibet,  the 
limit  of  its  range  lying  ncin-  Yachow  and  Kwanhsien  on  the  borderline  of 
the  Hsifan  mount aiii<.  (E. 

Dryocopus  martius  khamensis  (But.) 

Picas  khamensis  Buturlin,  Annuaire  Mus.  Zool.  Acad.  Imp.  St.  PeLeisbourg,  XIII, 
p.  229,  1908.   (Eastern  slopes  of  the  great  plateau  of  Tibet.) 

One  male  from  Leh,  south  of  Batang,  November  13,  1934,  wing  length 
260  mm. 

The  Tibetan  Great  Black  Woodpecker  lives  only  in  physiogeogra- 
phically  Tibetan  countrj'^;  it  is  quite  rare,  and  inhabits  the  subalpine  coni- 

ferotis  woods,  at  altitudes  from  3500  to  4500  meters.  It  is  especially  fond 
of  tall  single  trees  along  the  edges  of  the  forests,  avoiding  the  densest  parts. 
(E.  S.) 

Picus  canus  sordidior  (Rippon). 

Gednus  sordidior  Rippon,  Bull.  B.  O.  Club,  XIX,  p.  32,  1906.    (Yangtze  river,  W. 

Yunnan.) 

Two  males:  one,  Yachow  August  3,  1934,  wmg  145  nnu.;  one,  Lengchi 
(Hsifan  mountains)  August  17,  1934,  wing  150  mm. 

Two  females:  one,  Chungchow  northeast  of  Yachow,  August  1,  1934, 
wing  144  mm.;  one  Sanchopm,  Hsifan  mountains  August  15,  1934,  wing 
148  mm.  All  these  specimens  are  in  moult. 

In  accordance  with  Riley's  statement,  saying  that  the  green  color  of 
these  bhrds  fades  markedly.  Stone,  while  working  with  the  material  of  the 
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first  Dolan  expedition  to  Western  China,  drew  the  conclusion  that  all 

"  Szechiian  birds  "  must  be  referable  to  this  race.  My  material,  however, 
shows  that  there  are  two  very  distinct  races:  sordidior,  (to  which  I  refer 

the  al)ove  mentioned  specimens),  which  is  darker,  more  olive  green,  and 
smaller  in  size,  inhabiting  the  Red  Basin  of  Szechuan  and  the  low  sub- 
tropical valleys  of  the  Hsifan  mountains;  and  A'Of/o.  which  is  lighter  and 
considerably  larger,  ranging  over  physiogeographically  Tibetan  territory. 

Sordidior  is  a  coiiniion  bird  around  tlie  villages,  temple  gardens,  i)arks, 
and  groves  of  the  lied  Basin;  in  the  Hsifan  mountains  it  seems  to  be  re- 
stricted to  the  drier  valleys,  avoiding  jungle  districts  and  dense  woods. 
(E.  S.) 

Picus  canus  kogo  (Bian.) 

Gcdnus  guerini  kogo  Bianchi,  Bull.  B.  O.  Club,  XVI,  p.  69,  1906. 

Picus  canus  stresemanni  Yen,  Om.  Monatsbcr.,  p.  17,  i933.   (Siningfu,  Kansu.) 

One  adult  male,  Bcyii  (Camp  68),  February  7,  1936,  wing  157  mm.; 
five  females,  all  of  which  are  in  fine  winter  plumage;  one,  Dawo,  October 
3,  1935;  four,  Beyii  February  7, 1935.  These  five  female  specimens  measure 
154-158  nun.  in  the  wings. 

This  race  occurs  only  in  Tibetan  territoi'y,  where  it  is  fond  of  the  poplar 
trees  in  the  bottom  of  the  valleys  in  the  neighborhood  of  streams  and  rivers. 
It  is  larger  and  lighter  than  the  subtropical  form  sordidior.    (E.  S.) 

Jynx  torquilla  chinensis  Hossc. 

Orn.  Monat.shor.,  p.  181,  1911.  (T.sinji(;tu.) 

One  male,  Tunggnolo,  September  11,  1934;  one  pair,  Jyekundo,  June  9, 
1935;  one  unsexcd  specimen,  Dawo,  September  7,  1935. 

Wing  measurements:  males  88-90  mm.;  females  89  mm.;  unsexed  86  mm. 

This  bird  lives  only  in  Tibetan  country ;  it  does  not  occur  in  the  Hsifan 
mountains  and  breeds  entirely  in  Khams  and  Tibet.  I  found  it  fairly  rare 
along  the  great  rivers  where  it  inhabits  deciduous  forest  and  even  goes  far 
iKM'ihward  beyond  the  timber-line,  where  it  breeds  in  loess  holes  north  of 
Jyekundo  in  the  valley  of  the  Yangtse  river.    (E.  S.) 

AIAUDIDAE 

Eremophila  alpestris  khamensis  (I'.ian.) 

Ol()cnri/.-<  (Itrcsi  hhtuin  iis:s  ]5i:in(  lii.  Ibis,  p.  732,  1904.    (Kham,  southeastern  Tibet.) 
Nine  males:  three,  Luang,  September  24,  1934;  one,  steppe  west  of 
Litang,  September  21,  1934;  one,  Litang,  October  9,  1934;  four,  Gemoh 
(Camp  33) ,  January  22, 1935.   The  wings  of  these  males  measure  115-123.5 
mm.,  and  the  bills  10-12  mm. 

Three  females:  two,  Litang,  one  September  24,  1934,  the  other,  October 
9,  1934;  and  one,  Gemoh  (Camp  33),  January  22.  1935.  The  wings  of 
these  females  measure  111-116.5  mm.  and  the  bills  11-11.5  mm. 
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This  series  corresponds  to  the  description,  the  bills  being  larger  than 
those  from  the  highest  and  more  northern  parts  of  Tibet.   I  refer  all  these 

specimens  to  khamensis. 

This  race  lives  in  southern  Khams  (Chinese  Tibet)  above  the  timberline 
and  on  the  plains  of  the  Khams  gazelle  steppes.  It  does  not  occur  in 
the  Hsifan  mountains.    (E.  S.) 

Eremophila  alpestris  elwesi  (Blanf.) 

Otocoris  chccsi  Blanford,  Joiirn.  A?.  Soc     imal,  p.  62,  1872.   (Kangra-Lama  Pass, 
between  15,000  and  10,000  focL  in  .Sikkim.) 

One  pair  from  the  high  stcpi)c  country  near  Scj^liu,  north  of  the  tree  limit, 
Camp  61,  February  25,  1935;  the  male  measuring  120.5  mm.  in  the  wing 
and  10  mm.  in  the  beak,  the  female  119  mm.  wing  and  9  mm.  beak. 

Five  females:  Camps  78,  79,  upper  Yalung  steppes,  April  18,  1935;  four, 
Camp  103,  June  12,  1935.  The  wings  of  these  birds  measure  110-116  mm. 
and  the  bills  10-11  mm. 

This  race  is  lighter  than  khawcjifn's  on  the  upper  parts.  It  lives  only 
north  of  the  timberline  in  the  liiiihcst  and  most  desolate  Tibetan  steppe 
country,  on  the  upper  course  of  the  Hoangho,  Yalung,  and  Yangtse.   (E.  S.) 

Alauda  arvensis  inopinata  Bianclii. 

Ann.  Mus.  Zool.  St.  Petersboni-  IX.  p.  XXXI  (Eastern  Tibet.) 

Fourteen  males:  one.  wc-i  of  Tafsicnlu,  September  10,  1934;  two, 
Litantr,  Scptcnibor  24,  and  Ociolu'r  11,  1934;  one,  near  Camp  22,  Oct()l3cr 
15,  19o4;  ilnvo.  Batanu,  Dcccinbcr  28,  1934;  one,  Gcmoli.  January  22,  1935; 
three,  .lyekundo,  April  (>,  J935;  two,  near  Camp  77,  upper  Yangtse  near 
Jyekundo,  April  16,  1935 ;  and  one,  Seshu  on"  the  upper  Yalung,  August  28, 
1935.   These  males  measure  99-110  mm.  in  the  wings. 

Seven  females:  two,  Litang,  September  24,  and  October  11,  1934;  one, 
Batang,  December  28,  1934;  one,  Gemoh,  January  22, 1935;  two,  Jyekundo, 
April  6,  1935,  and  one,  Seshu,  August  28,  1935.  These  specimens  measure 
98-104.5  mm.  in  the  wings. 

Two  unsexed  specimens:  one  from  Batang  taken  December  28,  1934, 
measuring  103  mm.  in  the  wintr.  and  one  without  dato  fi-om  the  vicinity  of 
the  upper  Yalung  or  Yangfsc,  near  Jyekundo,  measuring  101  mm. 

All  these  Tibetan  specimens  are  a  little  darker  in  color  than  the  Kansu 
specimens  collected  by  Beick  (Berlin  INluscumj.  The  differences  are  very 
slight,  and  can  only  be  seen  in  large  series.  I  do  not  have  sufficient  evidence 
to  recognize  the  Tibetan  birds  as  a  new  subspecies  and  therefore  refer  all 
of  them  to  inopinata. 

A  common  bird  in  the  agricultural  valleys  and  on  the  grassy  steppes 
of  Sikong  (Khams)  and  Chinghai.  This  larger  race  is  replaced  by  Akmda 
arvensis  weigoldi  in  the  subtropical  Red  Basin  of  Szechuan  and  in  the  low- 
lands of  China.    (E.  S.) 
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Calandrella  brachydactyla  dukhunensis  (Sykes). 

f  Embcriza  bogheira  Franklin,  Proc.  Zool.  Soc.  London,  p.  119,  1831.  (nom. 

uudum.) 

Alauda  dukhunenm  Sykes,  Proc.  Zool.  Soc.  London,  p.  93,  1932.   (Dukhun,  India.) 

Five  adult  males  were  taken  near  Jyekundo  (Camp  73),  April  12,  1935, 
measuring  97-98  mm.  in  the  wings. 

One  unsexed  specimen,  same  date  and  locality,  measures  93  mm.  in 
the  wing. 

Fourteen  females  from  the  same  locality,  taken  April  12,  1935,  measure 
91.5-94  mm.  in  the  winfr. 

One  female,  miuratinu-.  from  Tailino-  northwest  of  Tatsienlu,  taken  Sep- 
tember 28,  1934.  measures  93  mm.  in  the  winsj;. 

With  this  bird  dimorphism  in  sex  seems  to  be  pronounced  and  constant.  . 
Seven  females  show  the  following  scale: 

Bill  9.5  mm.;  tarsus  19-20.5  mm.;  hind  toe  15-18.5  mm.;  hind  claw 
9-12  mm. 

The  variation  in  color  from  light  to  dark,  due  to  abrasion  on  the  upper 
parts,  is  striking.  Thus  the  specimen  from  Tailing,  which  is  much  abraded, 
is  the  darkest  of  all.  The  black  central  stripes  of  the  upper  headfeathers 
also  show  abrasion  of  the  same  kind  to  varying  degrees.  The  reddisli-oray 
wash  of  the  chest  and  the  blackish  spots  on  each  side  of  the  neck  also  show 
great  individual  variation  in  tlicir  intensity  of  color.  The  blackish  si)ots 
on  the  sides  of  the  neck  are  merely  indicated  by  being  dark  gray  in  color 
in  the  case  of  a  few  specimens. 

This  bird  breeds  only  in  the  highest  and  northermost  Tibetan  steppe 
country.    There  it  is  cjuite  jilentiful.    (E.  S.) 

Calandrella  acutirostris  tibetana  I'-rooks. 

Calandrella  LibcLana  Brooks,  SUuy  Feathers,  p.  488,  1880.    (Tibet  beyond 

Sikkim.) 

A  large  series  of  thirty-five  birds  was  taken  near  Jyekundo  and  on  the 

upper  Yalung  river  near  Drechu  Gomba;  six  males  taken  near  Camp  79, 
April  18,  1935;  one  male,  Camp  76,  June  8,  1935;  three  males,  Camp  78, 
June  17,  18,  1935.  These  ten  birds  were  closely  examined,  while  all  thirty- 
five  birds  wei'e  measured,  ]Troducing  the  following  scale.  The  sex  identi- 
fication was  difiicult  and  uncertain. 

AVing  95-100  mm.  favera.2,e,  97  nun.)  ;  bill  10-11  mm.;  tarsus  20-22  mm.; 
hindtoe  15-18.5  mm.;  hindclaw  8-13  mm. 

Four  birds  taken  from  Sikkim,  which  Dr.  Kinnear  sent  me  on  loan, 
measure  94-98  mm.,  while  five  birds  from  Ladak,  (which  Mr.  Whistler 
was  so  kind  as  to  send  me  on  loan)  measure  86-98  mm. 

The  eastern  Tibetan  birds  therefore  seem  to  be  slightly  larger  than  the 
Sikkim  specimens,  which  are  intermediate  and  much  larger  than  Ladak 
birds;  the  latter  belong  to  Calandrella  acutirostris  acutirostris.   Also  in 
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color  the  Sikkim  specimens  seem  to  be  intermediate  between  my  birds  and 

tlioso  fioiii  Tvudak.  According  to  the  material  on  hand  the  two  races  are 
clearly  distinguishable.  The  entire  underparts  of  tibetana  (my  specimens) 
arc  duskier  gray,  not  washed  with  brown  or  even  yellow,  as  in  acutirostris. 
Partieidarly  the  ehcst  is  purer  uray  in  tibetana,  not  brownish  gray  as  in 
acutirofitris,  the  throat  hi'iuu  in  both  races  very  light.  The  dark  sjiots  on 
cither  side  of  the  neck  seeiu  to  be  luore  i)i'ou()Uuced  in  tilxtana.  There 
seems  to  exist  a  great  deal  of  individual  variation  in  the  color  of  the  upper- 
parts,  varying  also,  on  account  of  featherwear,  from  light  sandy  desert  gray 
in  fresh  plumage,  to  a  browner  gray  in  worn  plumage,  according  to  the  season. 

I  found  unmistakable  evidence  that  my  eastern  Tibetan  specimens  show 
a  lighter  aind  purer  gray  than  Ladak  birds.  Ladak  birds  also  seem  to  be 
more  striped  with  blackish  and  brown  markings  on  the  backs.  Another 
distinguishing  mark  between  the  two  races  is  the  amount  of  white  in  the 
outer  tail  feathers,  which  is  largest  and  purest  in  my  birds,  smallest  in 
Ladak  birds.    T  therefore  refer  all  my  specimens  to  tUxfann. 

The  bird  breeds  in  the  lii^liesi  Tibetan  steppe  country  near  Jyekundo. 
It  seems  to  be;  very  fond  of  stagnant  pools  or  slow-flowing  rivers  and 
sti'eams,  sometimes  wadiiiir  in  the  water  in  search  of  food.    (E.  S.) 

Melanccorypha  maxima  holdereri  Iviiclicnow. 
Oni.  Mon;itsl)or.,  p.  34,,  1911.  (Kaiisu.) 

Five  males;  one,  Camp  (Jl,  Fel)ruary  25,  1935;  four.  Camp  79,  ujiper 
Yalung  river,  Ai)ril  18,  1935.  These  birds  measure  148-157  nnn.  in  the  wing. 

This  race  inhabits  only  the  northernmost  parts  of  the  Tibetan  plateau, 
near  the  sources  of  the  great  rivers  north  of  the  timberline.    (E.  S.) 

Melanccorypha  maxima  maxima  Gould. 

Bds.  Asia,  IV,  pi.  72.   (Borders  of  Sikkim,  Hartcrt.) 

Four  males  and  four  females  from  Litang,  October  8,  1934.  The  males 
measure  151.5-158  mm.,  the  females  136-138  mm.  in  the  wing. 

This  dark-colored  form  lives  in  Khams  (Chinese  Tibet)  on  the  swampy 
places  of  the  gazelle  steppes.  It  is  easily  recognized  by  its  dull  upperparts. 
Farther  north  in  the  highest  Tibetan  steppe  country  Melanocorypha  maxima 
holdereri  takes  its  place.    (E.  S.) 

HIEUNDINIDAE 
Hirundo  mstica  gutturalis  Scopoli. 

Del.  Flor.  et  Faun.,  Insubr.,  II,  p.  96, 1786.   (Panay,  Philippines). 

One  male,  one  female,  Yachow,  Szechuan  Red  Basin,  August  3,  1934, 
both  birds  are  badly  moulting. 

^^"m^  measurements:  male  111  ram,,  female  110.5  mm. 

The  E;i<tei'n  Swallow  is  a  oonnnon  breeding  ]}ird  in  the  subtropical  Red 
Basin  of  Szeciiuau.  ncai'  Kwanhsien.  and  Yachow.  establishing  last  outposts 
of  its  range  along  tlie  spurs  of  the  high  Hsifan  mountains. 
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It  does  not  occur  in  the  mountains  of  Khams  in  Tibetan  territory  as 

a  brocdinci;  bird,  but  1  observed  several  migrating;  specimens  in  April  and 
in  the  be.uinninu  of  ^lay.  1935,  on  tlie  upper  Yalung  river,  near  Drechu 
Goml)a,  five  days  northeast  of  Jyekundo.    (E.  S.) 

Hirundo  daurica  nipalensis  Hodgson. 

Journ.  As.  Soc.  Bcntral.  V,  p.  7S0,  1S3G,  1S37.    (Central  region  of  Nepal.) 

One  male  and  one  unsexed  specimen,  Yachow,  Szechuan  Red  Basin, 
August  3,  1934;  both  l)ii'ds  in  moult. 

Wing  measurement:  male  113  mm.;  unsexed  112  nun. 

Though  Professor  Steinbaeher  in  "Die  Vogel  der  Palaarktischen  Fauna", 
Erganz.  Bd.,  Heft  4,  p.  348,  comes  to  the  conclusion  that  all  the  birds  from 
Eastern  Asia  (the  Far  East),  Manchuria,  Korea,  Japan,  Chihii,  and  the 
whole  of  China,  Kwangsi,  Kwangtung,  Fohkien,  must  be  called  japonica 
Temm.  and  Schlcg.,  Professor  Strescmann  and  myself  are  inclined  to 
consider  nipalensis  a  separate  race.  It  seems  impossible  that  the  bird, 
which  in  other  countries  shows  great  tendencies  for  geographical  and  ecologi- 
cal variation,  does  not  split  into  -op.imte  races  in  the  aiiove  mentioned 
large  area.  The  grounds  for  Pr(ifi'>~or  Stcinbaclier's  reasoning  probably 
lies  in  the  fact  that  most  scries  hitlici'to  coilcctcd  wci'e  very  small,  not 
allowing  comparison  of  large  numbers  of  skins.  Therefore  I  refer  all  my 
specimens  to  }iipaltn.sis. 

1  compared  these  birds  with  six  specimens  from  Kwanhsien,  in  the  Red 
Basin  of  Szechuan,  and  found  them  identical.  This  rather  small  and  dark 
race  of  Daurian  Swallow  inhabits  only  the  above  mentioned  subtropical 
plains,  while  the  much  larger  race  gephyra  takes  its  place  in  the  Hsifan 
mountains  and  the  southern  and  southeastern  parts  of  Khams,  Chinese 
Tibet.  In  the  highest  Tibetan  country  however,  gephyra  is  replaced  by 
a  considerably  larger  race  of  Daurian  Swallows.    (E.  S.) 

Hirundo  daurica  gephyra  Meise. 

Abh.  u.  Ber.  Mus.  Tier-u.  Volkerk.  Dresden,  XVIII,  No.  2,  p.  4S,  1934.  (Kansu.) 

One  male  Waszekou,  Tung  valley  24  km.  southeast  of  Tatsienlu,  August 
20,  1934.  The  wing  of  this  specimen  measures  120  mm.,  compared  with 
eleven  specimens  from  Sungpan  and  Kansu,  which  measure  from  120-123.5 
mm.,  it  proves  to  belom:  to  this  race. 

This  race  of  Daurian  Swallow  inhabits  the  mountainous  i)arts  of  Ilsifan 
and  is  commonly  found  as  a  breediii'j;  bii'd  on  the  houses  of  southeastern 
Tibetan  farms  and  near  villages  of  Khams.  In  the  Red  Basin  of  Szechuan 
it  is  replaced  by  Hirundo  daurica  nipalensis  and  in  the  most  desolate  and 
highest  parts  of  the  Tibetan  steppe  country  its  place  is  taken  by  another 
larger  race.  Gephyra  seems  to  breed  only  on  houses,  the  birds  are  very 
tame.  The  Tibetans  take  great  care  of  the  nests  on  their  houses  as  they 
consider  them  omens  of  good  luck  and  health.    (E.  S.) 
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Hinmdo  daurica  tibetana  Schafer. 

Proc.  Acad.  Nat.  Sci.  Philadelphia,  80,  p.  385,  1937.  (South  of  Litang,  Sikong.) 

Type  in  Academy  of  Natural  Sciences  of  Philadelphia. 

Seven  males,  six  females,  ten  iinpcxcd  specimens,  Jyekundo,  Chinghai, 
Tibet,  upper  Yangtse  river,  June  6,  1935;  three  males,  one  female.  Camp  79, 
June  10,  1935;  two  females,  Camp  132,  July  22;  two  males,  Camp  144, 
September  3,  1935. 

Wing  measurements:  males  126-131  mm.;  females  125-128  mm.;  un- 
sexed  123-130  (123-131)  mm. 

These  high  Tibetan  Striated  Swallows  are  very  much  larger  than  true 
gephyra  specimens!  I  cannot  find  any  distinction  in  color  from  this 
latter  race. 

The  bird  is  commonly  found  breeding  in  the  villages  and  Tibetan  farm 
houses  of  the  northernmost  agricultural  districts  around  Jyekundo  on  the 
upper  Yangtse,  but  it  also  breeds  in  cliffs,  forming  large  colonies,  in  the 
Yalung  and  uppermost  Yangtse  steppe  country.    (E.  S.) 

Hirundo  urbica  cashmeriensis  (Gould). 

Chelidnn  r(is}n7icricnf<L'i  Gould,  Proc.  Zool.  Soc.  London,  XXVI,  No.  356,  1868. 

(Kashmir.)    Sliarpe  and  Wyatt,  Mono<rr.  Hirundin.,  pi.  B. 

Kk'ven  males,  five  females,  Jyekundo.  Chinghai,  Tibet,  May  19,  1935; 
two  females,  one  male,  Camp  76,  June  8,  1935;  one  female.  Camp  132, 
July  23,  1935;  one  male,  one  female,  Camp  144,  September  3,  1935. 

Wing  measurements:  males  98-109  mm.;  females  102-108  mm. 

Eight  specimens  have  wings  longer  than  103  mm.  as  compared  with 
five  birds  from  Wassu  country,  which  measure  from  93-100  mm.  These 
high  Tibetan  birds  are  considerably  larger.  Tliey  may  prove  to  belong  to 
a  hitherto  undescribed  race. 

In  Tibet  the  Kashmir  Martin  never  breeds  in  houses;  it  is  a  cliff-bird, 
often  found  with  Hirundo  daurica.  It  is  distributed  over  the  Hsifan  moun- 
tains as  well  as  over  most  parts  of  Khams,  ranging  into  Chinghai,  Til)et, 
where  its  northern  limit  lies  in  the  valley  of  the  uppermost  Yangtsekiang. 
(E.  S.) 

Riparia  riparia  tibetana  (Stegmann). 

Compt.  Rend.  Ac.  Sci.  Russie,  p.  39,  1925.    (Cstlichcr  Nanschan.) 

Seven  males,  two  females,  seventeen  uii.^cxcd  specimens,  Jyekundo, 
Chinghai,  Tibet,  Upper  Yangtse  Hiver.  (Camp  79),  April  28,  1935,  the 
wings  of  these  specimens  measure  103-109  nun.;  one  young  female  from 
Camp  79,  August  8,  1935,  in  ju venal  plumage  measures  102  mm.  These 
specimens  might  prove  to  be  a  little  darker  than  typical  tibetana. 

I  found  this  bird  only  in  the  highest  Tibetan  country.  North  of 
Jyekundo  it  was  quite  common  in  the  open  Kiang  steppe,  where  I  found 
it  breeding  in  holes  along  the  steep  river  banks.    (E.  S.) 
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Riparia  rupestris  rupestris  (Scop.) 

Hirundo  rupestris  Scopoli,  Annus  I,  Historico  Nat.,  p.  167,  1769.   (Ex  Comitatu 
Tyrolensi.) 

Seven  males,  four  females,  and  one  unsexed  specimen  taken  near  Batang, 
Khams,  Yangtse  river,  October  24,  26,  1934. 

Wing  measurements:  males  129-136  mm.;  females  130-134  mm. 

These  specimens  from  Batang  in  full  winter  plumage  show  a  light  yet 
distinct  rusty  or  yellowish  color  on  the  underparts. 

I  was  able  to  compare  twenty-four  specimens  of  Crag  Martins  from  the 
neighborhood  of  Siingpan,  Maochow,  Tchoksi  iDriikagi)  and  Batang,  all 
taken  in  Khaiii<  or  Sikong,  which  all  belong  to  the  same  race,  with  a  wing 
length  of  123-130  nnn. 

In  the  rocky  rc^•ioll-;  of  the  northern  Hsifan  mountains  (Maochow)  and 
Sikong,  Chinese  Tibet,  this  bird  is  restricted  to  tlie  arid  river  gorges,  with 
high  temperatures  and  xerophil  vegetation.  It  breeds  in  the  most  in- 
accessible cliffs.    (E.  S.) 

Riparia  rupestris  centralasica  Stachanow. 

Bull.  B.  0.  Club,  LIU,  p.  184,  1933.   (Ala  Shan  Mts.) 

Thirty-one  males,  six  females;  Jyekundo,  Chinghai,  Tibet,  upper  Yangtse 
river,  April  10,  1935. 

Wing  measurements:  males  131-144  mm.;  females  134-135  mm. 

Sixteen  of  these  thirty-seven  specimens  exceed  136  mm.  in  wing-length. 
I  therefore  refer  all  these  birds  to  the  race  contralasica,  though  I  am  unable 
to  recognize  the  paler  and  more  sandy  color.  All  of  them  are  in  fresh  plum> 
age,  collected  near  their  breeding  places. 

This  race  of  high  Tibetan  Crag  Martin  gives  fine  evidence,  which  is  true 
also  of  other  swallows,  that  the  birds  of  the  highest  and  northernmost 
Tibetan  regions  prove  to  be  very  much  larger  than  the  specimens  taken  in 
southern  Khams  or  in  the  Hsifan  mountains.  Near  Jyekundo  and  on  the 
uppermost  Yalung  and  Yangtse  with  its  tributaries,  this  large  race  of  Crag 
Martin  is  quite  common,  breeding  in  cliffs  along  the  banks  of  the  rivers. 
(E.  S.) 

CAMFEFHAOIDAE 

Pericrocotus  brevirostris  ethologus  Bangs  and  Phillips. 

Pericrocotus  brevirostris  ethologus  Bangs  and  Phillips,  Bull.  Mus.  Comp.  Zool 
Harvard,  LVIII,  p.  282,  1914.   (Hsienshan,  Hupeh.) 

Two  females  from  Dawo  secured  in  September.    (R.  M.  S.) 

DIGBUSIDAE 

Chibia  hottentotta  brevirostris  Cab.  and  Heine. 

Chibia  brevirostris  Cabanis  and  Heine.  Mus.  Hein.,  I,  p.  112,  1850.  (China.) 

A  male  from  Yachow  and  another  from  Huangnipu  taken  in  August 
Both  birds  are  moulting.    (R.  M.  S.) 


Copyrighted  matsrial 


1938J  NATURAL  SCIENCES  OF  PHILADELPHIA  205 

OBIOUDAE 

Oriolus  chinensis  diffusus  Sharpe. 

Oriolua  difftisus  Sharpe,  Cat.  Birds  Brit.  Mus.,  Ill,  p.  197,  1877.  (Malabar.) 

Three  adult  males  and  two  adult  females  from  Chengtu  were  secured 
in  July,  and  an  immature  pair  at  Yachow  in  August.    (R.  M.  S.) 

COBVIDAE 

Corvus  corax  tibetanus  Hodgs. 

Corvu8  tibetantu  Hodgson,  Ann.  and  Mag.  Nat.  Hist.,  (2),  III,  p.  203,  1849. 
(Tibet.) 

A  series  of  a  dozen  birds  collected  at  Litang,  Batang,  Kanzi        (  amps 
13,  16.  23,47,  and  143,  cluriiifj;  September,  October,  November  and  February. 
The  wings  of  these  birds  mea?ui-c  from  450  mm.  up  to  492  mm. 
Some  of  the  birds  have  a  couple  of  white  primary  features.    (R.  M.  S.) 

Corvus  corone  orientalis  Eversm. 

Corvuft  oricnlalis  Evcrsmann,  Add.  Pall.  Zoogr.,  fasc.  II,  p.  7,  1841.   (Near  the 

r\';tr\  iii  river.) 

A  siimlo  fcinalc  \v;i<  coUcfted  in  Augusl  aL  Lulingkiao.  ^1.  S.) 

Corvus  levaillanti  intermedius  Adams. 

Corvus  intermedius  Adams,  Proc.  Zool.  Soc.  London,  p.  171,  1859.  (Kashmir, 
Dugschai  and  Simla.) 

At  Yachow,  Hokow,  Dawo,  Batang,  Seshu,  Chengtu,  and  on  the  Gur  La 
pass,  a  good  series  of  these  crows  was  secured  during  May,  July,  August, 

September,  October,  November  and  December. 

The  males  have  wings  measuring  from  343  mm.  to  368  mm.,  the  females 
322  mm.  to  352  mm.  and  one  imsexed  bird  has  a  wing  of  no  less  th;tn  lu'A  mm. 

Although  some  of  these  birds  inca.-ure  up  to  tlie  size  given  for  tibeto- 
sincnsis  Klein,  and  W'eiu..  many  aic  well  within  tlie  wing  range  given  by 
Hartcrt  for  intcniudinn.    (K.  M.  S.j 

Corvus  frugilegus  pastinator  Tiould. 

Corri/.s'  pnsi iu'il (ir  (lould,  I'roc.  Zool.  Soc.  London,  p.  1,  181.5.    (Clmsan,  China.) 

( )nc  female  from  Cliengtu,  July,  with  a  wing  of  289  mm.    (R.  M.  S.) 

Corvus  torquatus  Lcs.s. 

CoiTii.'^  (orc/ualiis  Los.-on.  Traitc  d'Om.,  p.  328,  1S31.    (South  China.) 

Five  birds  from  Yachow  and  inw  from  Chcimtu  are  in  the  collection. 
They  were  collected  during  July  and  October.    (R.  S.) 

Coloeus  dauricus  major  Bian. 

Coloeus  dauricus  major  Bianchi,  Ann.  Mus.  Acad.,  Zool.  St.  Petersbourg,  p.  11, 
1903. 

A  lai^e  series  of  this  form  with  wings  ranging  up  to  249  mm.  (Batang 
and  Jyekundo)  were  secured  at  Malashi  (Camps  18-20),  Beyii  (Camp  46), 
Batang  (Camp  24),  Tunggnolo  (Camp  5),  Litang  and  Jyekundo  during 
February,  May,  August,  September,  November  and  December. 
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Birds  in  both  the  normal  and  in  the  dark  phase  (C.  fuscicollia  Vieil.) 
were  secured  in  all  localities  at  which  the  birds  were  collected.    (R.  M.  S.) 

Pica  pica  sericea  Gould. 

Pica  sericea  Gould,  Proc.  Zool.  Soc.  London,  p.  2,  1845.   (Amoy,  China.) 

One  immature  female,  in  postjuvenal  moult,  Chengtu,  July  30,  1934, 

measuring  201  mm.  in  the  wing. 

Tlic  Chinese  IMapipie  is  one  of  the  most  common  birds  around  all 
Chinese  villages  in  the  subtropical  Red  Basin  of  Szcchuan,  but  it  also 
frequents  the  Hsifan  mountain  ranges,  ranging  as  far  as  Tatsienlu  on  the 
border  of  Hsifan  aiul  Tibet  i)roi)er  (in  a  geogi-aphical  :ukI  biological  sense). 
The  Chinese  Magpies  are  very  much  tamer  than  the  European  birds,  but 
otherwise  I  found  them  not  much  different  from  western  birds  in  their 
habits.  Their  nests  are  commonly  found  on  tall  trees  overshadowing  the 
village  houses.    (E.  S.) 

Pica  pica  bottanensis  Deless. 

Pico  bolt  anemia  Delessert,  Rev.  Zool.,  p.  100,  1840.   (Boutan,  au  Nord  du 

licniiale.) 

Four  males:  one,  Tunggnolo,  September  11,  1934;  one,  Camj)  24,  October 
11,  1934;  one,  Litang.  October  21,  1934;  one.  Batang,  January  30,  1935. 
Three  females:  one,  Batang,  November  1,  1934;  one,  December  12,  1934; 
one  January  30,  1935. 

Wing  measurements:  adult  males  241-259  mm.;  females  233-250  mm. 

The  Tibetan  Black-rumped  Magpie  ranges  only  over  physiogeographical 
Tibetan  territory,  while  Pica  pica  sericea  takes  its  place  in  the  Szechuan 
Red  Basin  as  well  a-  in  lite  deep  valleys  and  agricultural  districts  of  the 
Hsifan  mountains.  The  Black-rumped  Magpie  is  one  of  the  most  charac- 
teristic birds  of  the  nomad  country,  and  the  Tibetan  farming  districts, 
whore  it  lives  and  breeds  in  the  neighl)orhood  of  human  habitation,  often 
becoming  \'ery  tame  and  impudent.  The  bird  avoids  the  dark  dense  forest 
zone  and  is  uncommon  in  the  high  alpine  region;  it  also  does  not  pene- 
trate the  most  desolate  and  liigli  Tibetan  steppes.  The  gazelle  steppes  of 
Khams  forming  its  favorite  habitat,  it  is  rarely  found  in  the  Kiang  steppes. 
Following  the  gorge  of  the  rivers  northward  it  is  quite  common  on  the 
Yangtsekiang  near  Jyekundo.    (E.  S.) 

Urocissa  erythorhyncha  erythorhyncha  (Gm.) 

Corvui  erythorkynchua  Gmelin,  Syst.  Nat.,  I,  1,  p.  390, 1788.  (Ex  Latham,  China.) 

One  female  in  very  worn  plumage  secured  at  Chungchow,  August  1, 
1934.    (R.  M.  S.) 

Nucifraga  caryocatactes  macella  Thayer  and  Bangs. 

Nucifraga  hemitpila  viaccUn  Thayer  and  Bancs.  Bull.  Mus.  CJomp.  Zool.  Harvard, 

LXII,  p.  140.  1909.    (Hsien-shawhsien,  Hupch.). 

One  adult  male,  Lengchi,  Tung  valley,  Hsifan  mountains,  August  17, 
1934.   The  wing  in  this  specimen  measures  213  mm. 
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The  Nutcracker  docs  not  occur  in  true  Tibetan  country  but  is  restricted 
to  the  high  mountains  of  Hsifan,  where  it  lives  in  the  mixed  deciduous  and 
coniferous  forests  above  the  arid  river  valleys.  In  the  autumn  tlio  birds 
may  frequently  be  met  with  in  lar<:e  numbers.  i)lundering  the  walnut  trees 
in  and  around  the  native  villages.  At  this  time  of  the  year  they  grow 
ciuite  tame.  During  the  breeding  season  however,  the  birds  live  higher 
in  the  mountains,  where  they  are  shy  and  solitary  and  not  easily  ap- 
proached.   (E.  S.) 

Garrulus  glandarius  sinensis  Swinh. 

GamUm  sinensis  (Gould)  Swinhoe,  Proc.  Zool.  Soc.  London,  No.  19,  p.  304,  1863. 
(Canton  to  Ningpo.) 

One  male,  Chungchow,  August  1,  1934,  wing  177  mm.  This  bird  be- 
longs to  sinensis  without  doubt. 

One  pair,  Batang,  December  9,  1934,  mdle  189  mm.,  female  179  mm. 
in  the  wing. 

These  two  birds  and  one  which  Weigold  collected  near  Tsaupo,  Wassu, 
in  the  Hsifan  mountains  are  different  from  those  from  the  Red  Basin  of 
Szechuan  (of  which  I  was  able  to  compare  a  series  of  five  specimens). 

The  top  of  the  head  is  mottled  with  fine  black  stripes  and  the  general  color 
is  darker,  duskier,  especially  on  tiie  back.  Chin  and  throat  are  more 
reddish  than  in  true  sinensis,  the  chest  is  darker  reddish  with  a  gray  tinge. 
The  two  foiins  seem  to  mingle  near  Yachow  and  Kwanhsien  on  the  border 
of  the  Red  Ba-in  of  ."^^zechuan. 

I  am  nearly  convinced  that  the  mountain  form  of  Hsifan  and  Kliams, 
which  becomes  very  nmch  rarer  as  its  range  extends  northwestwards,  will 
prove,  on  the  examination  of  more  material,  to  belong  to  a  darker  and 
duskier  race.  Owing  to  the  lack  of  material,  however,  I  hesitate  to  describe 
it  as  a  new  race  at  the  present  time.  Sinensis  is  a  common  bird  in  the  pine 
forests  of  the  subtropical  Red  Basin  of  Szechuan,  while  the  rarer  duskier 
mountain  form  is  fond  of  subtropical  jungles  with  tall  trees  in  the  neighbor- 
hood of  human  habitation.  Near  Batang,  however,  the  bird  seems  to  be 
restricted  to  the  prickly  oak  forest  in  altitudes  of  3S00  to  4500  meters.  (E.  S.) 

Pyrrhocorax  pyrrhocorax  himalayanus  (Gould). 

FregUw  himalayanus  Gould,  Proc.  Zool.  Soc.  London,  p.  125,  1862.  (Himalayas.) 

In  the  collection  are  four  males,  seven  females  and  two  unsexed  birds 
from  Litang,  Kanze,  Jyekundo,  and  Camps  70  and  126  taken  during  Sep- 
tember, October,  April,  July,  and  August. 

They  are  all  large  birds  with  a  wing  range  varying  between  300  mm. 
and  333.5  mm. 

Three  immature  birds  were  secured  at  Camp  126,  July  11, 1935.  (R.  M.  S.) 


208 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


Pyrrhocorax  graculus  forsythi  Stol. 

PyrrJux-orox  forsylhi  Stoliczka,  Stray  Fc;i(hors,  p.  4G2,  1874.  (Lndak.) 

A  small  series  consistinti;  of  two  males,  two  females  and  one  unsexed 
spoeimen  collected  on  the  Tsong  Beu  La  pass  and  at  Leh  during  October 
and  November. 

The  males  measure  298  mm.  and  302  mm.,  the  females  272  and  273  mm., 
and  the  unsexed  bird  268  mm.    (R.  M.  S.) 

Pseudopodoces  humiiis  humilis  (Huinc). 

Podoccs  hiimilis  IIiiiiio,  Il^is,  p.  408,  1871.    (Yarkaiul,  .Sanju-Pass.) 

Four  males,  two  females  m  fresh  winter  plumage,  Litang,  September  2-i, 
1934;  two  males  and  one  unsexed  specimen,  Seshu,  February  25,  1935;  one 
pair  and  one  unsexed  specimen,  all  in  breeding  plumage,  Jyekundo,  April  1, 
1935;  one  pair,  Jyekundo,  April  4,  1935;  one  male,  Jyekundo,  June  1935; 
one  male.  Camp  145,  September  5,  1935. 

Wing  measurements:  males  89-96  mm.;  females  90-94  mm.;  together 
89-93  nnn. 

The  Litang  specimen?  arc  slightly  darker  on  the  upper  parts  than  the 
birds  from  Jyekimdo,  while  the  Jyektmdo  birds  airain  arc  a  slight  degree 
darker  than  the  ])ir(ls  from  Kan.su  (Beick  coll.  Berlin  ]\Itiseum),  wliich  also 
are  markedly  smalUr  (sei)arated  by  Strescmann  as  Pseudopodoces  humilis 
saxicold,  Orn.  ^Monatsbcr.,  ]i.  82,  1928). 

This  bird  belongs  to  the  typical  fauna  of  the  Tibetan  steppe  country 
where  it  lives  in  the  same  environment  as  Ochotona  melanostoma.  The 
favorite  haunts  of  Pseudopodoces  humilis  are  the  yak  pastures  where  it 
breeds  in  holes  which  it  digs  itself  in  loess  walls.  It  is  not  as  closely  as- 
sociated with  the  little  steppe  rodents  as  Montifringilla  mandelli  or  Monti' 
fringilla  ruficollis,  but  often  enters  the  holes  of  mouse-hares.  In  search  of 
food  these  birds  move  about  the  plains  digging  in  yak  chips.  They  are  poor 
and  feeble  flyers,  but  very  good  on  foot;  being  gregarious  they  sometimes 
breed  in  small  colonics,  but  their  parties  arc  seldom  joinerl  l)y  other  species. 
Their  ran^:e  be;j;ins  near  Litang,  Bamutanu',  and  Kanze,  in  the  south  and 
southeast,  but  they  are  widely  distribtited  over  the  lii^h  plateau-land  of 
Tibet,  and  do  not  show  nuich  tendency  to  vary  in  color  or  size.    (E.  S.) 

PASIDAE 

Parus  major  tibetanus  Hartert. 

Yog.  Pal.  Fauna,  I,  p.  346,  June  1905.    (Chaksam,  Tsongpo  Valley,  Tibet.) 

Eidit  males:  three,  Dawo,  October  1,  1935;  five,  Batang,  October  10, 
1934:  one,  November  11,  1934;  two,  December  6,  1934;  one,  December 
28,  1934. 

Five  females:  one,  Malashi,  October  2,  1934:  three,  Dawo,  October  1, 
1935;  two,  Batang,  November  11,  1934,  and  December  6,  1934. 
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All  birds  are  in  fine  winter  plumage. 

Wint^  measurements:  males  75.5-79  mm.;  females  68-77  mm. 

While  there  are  all  intermediate  stages  between  artatus  and  tib<  tamis 
(subtibetanus  Kleinschmidt  and  Wciuold  in  Abh.  \i.  Ber.  INIus.  Tier-  und 
Volkcrk.  Dresden,  XVI,  p.  11,  1923)  in  the  lower  mountain  ranges  of  the 
Hsifan  mountains,  thi'sc  l)irds  arc;  referable  to  (ibctanus. 

These  are  common  birds  in  tlie  arid  river  gorges  and  the  agricultural 
districts  of  Khams  ranging  north  as  far  as  Jyekundo  on  the  upper  Yangtse. 
They  avoid  the  dense  forest  districts  and  the  high  alpine  districts  above 
the  timberline.    (E.  S.) 

Parus  rufonuchalis  beavani  (Jcrd.) 

Luphupkuncs  beavani  Jerdon,  lids.  India,  II,  p.  275,  1863.    (Mt.  Tongloo,  in 
Sikhim.) 

Nine  males:  one,  Magidrong,  September  18,  1934;  one,  Tunggnolo, 
September  13,  1934;  one,  Hsignolo,  September  20,  1934;  four,  Malashi, 

September  29,  1934;  two,  Batang,  November  5,  1934.  Five  females:  one, 
Tunggnolo,  September  13,  1934;  one.  Magidrong,  Septeml)er  19.  1934;  one 
Hsignolo,  September  20,  1934;  two,  Malashi,  September  29,  1934.  All  are 
adult  specimens  in  fresh  winter  plumage. 

Measurements: 

Wing  Beak  Tail 

Males                                    67-71  mm.  11-12  18-20  mm.  47-48  mm. 

Females                                 65-67    "  10-11  18-20    "  46-49  « 

The  bills  of  these  birds  are  larger  tlian  those  of  Sungpan  specimens, 
the  latter  seeming  to  be  intermediate  between  whistleri  and  beavani. 

M ales              Females  Wing  meas. 

True  bcavnni  from  Sikkim  •                      69-74  6I..5-72.5  mm.  "  " 

Khains,  west  of  Tatsienlu                                 67-71              65-07      "  "  " 

Sungpan                                                    62-66  61.5-65      «  «  " 

True  whistleri  from  Kansu.  (Ora. 

Monatsber.,  p.  108,  1931)    65  60-625    "         "  " 

These  measurements  show  that  the  birds  from  Kansu  {whistleri)  and 
those  from  Sikkim  (beavani)  form  very  good  races,  while  the  birds  from 
Sungpan  and  Khams  are  intermediate,  the  former  showing  more  afSnity 
to  whistleri,  the  latter  more  to  beavani.   Therefore  I  refer  all  specimens 

to  beavani. 

These  common  birds  are  widely  distributed  over  the  palaearctic  coni- 
ferous zone  of  eastern  Tibet.  They  live  together  in  large  ])arties  of  ten 
to  twenty  si)ecimens  and  are  generally  accompanied  by  other  titmice  (Pants 
dichrous  wellsi,  Lophobasileus  elegans  meissncri),  or  Tree  Creepers.    (E.  S.) 
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Parus  dichrous  wellsi  (P.aki  i  V 

Bull.  B.  0.  Club,  XXXVUI,  No.  CCXXVU,  p.  8,  Oct.  30,  1917.  (W.  Yunnan. 

\  aiifitso  1)011(1.) 

One  male,  Tuiiggiiolo,  September  13,  1934;  two  inale.s,  Hsignolo,  Sep- 
tember 20,  1934;  one  female,  Hokow,  September  15,  1934;  three  males, 
Malashi,  south  of  Litang  (Camps  18-19), October 3, 1934;  two  pairs,  Batang, 
November  20,  1934;  one  female,  one  unsexed  specimen,  Beyii  (Camp  46), 
February  2, 1935. 

Wing  measurements:  males  69-77  mm.;  females  71-76  nmi.;  unsexed 
77  mm. 

The  specimens  from  Kansu  (Berlin  Mu.-ciim)  arc  true  dichroidcs  with 
brown-olive  tinged  upper  jiarts  and  rather  large  white  band  on  the  nock 
with  an  altogether  liglitcr  cohir,  wliilc  the  ^^pcciincn-  from  Sungpan  in 
northern  Szcchuan  are  intermediate  hi'twecn  dicltroith.s  and  icclli^i.  All  my 
birds  (including  the  i)opulation  of  the  W'aj^han,  which  is  the  southeastern 
outpost  of  the  Hsifan  mountain  ranges)  belong  to  the  much  darker  races, 
wellsi.  There  seem  to  exist  all  the  intermediate  stages  between  the  two 
races.  My  specimens  collected  at  regular  intervals  on  the  march  westward 
from  Tatsienlu  to  Batang,  gradually  become  darker  as  their  range  extends 
westward.  I  regard  this  as  another  proof  that  the  Washan,  with  its  palae- 
arctic  elements,  belongs  to  the  Yunnan-Himalaya-Khams  (Tatsicnlu- 
Batang)  region  and  has  no  aflSnities  with  the  faunistic  region  of  the 
Sungpan-Kansu  fauna. 

This  titmouse  inhabits  the  palaearctie,  coniferous  wood  zone  of  eastern 
Tibet,  following  the  gorges  of  the  great  ri\'ei'<  from  Y  unnan  into  Tibet,  the 
nortliermnost  tree  line  forming  the  limit  of  distribtition.  The  birds  are  not 
very  eunnnon  but  are  generally  found  in  parties  of  other  birds  such  as 
Lophobasileus  elegans  meissneri  or  Parua  rufinuchaUs  beavani,  the  latter 
bird  being  a  most  common  inhabitant  of  the  same  environment.    (E.  S.) 

Parus  superciliosa  Przew. 

Poecile  superciliosa  Przewalski,  Mongol  i  Strana  Tangut,  2,  p.  53,  1876.  Transl: 
Rowleys  Om.  Misc.,  II,  p.  189,  1877.  (Alpine  region  of  the  mountains  of 

Kaiisu. ) 

Seven  males:  one,  Seslni.  Septem])er  1.  193");  one,  Malashi,  October  5, 
1934;  live,  Jyekundo,  April  4,  13  and  ^lay  24,  1935. 

Four  females:  one,  Seshu,  September  1,  1935;  three,  Jyekundo,  April  13, 
1935.  Wing  measurements:  62-67mm. 

These  specimens  are  darker,  more  brick-brown  on  the  chest  and  belly, 
richer  in  color  than  birds  from  Kansu,  of  which  I  was  able  to  compare  a  fine 
series  collected  by  Beick  (Berlin  ^lu-eum).  Also  the  entire  upper  jiarts 
of  my  .specimens  are  more  brownish  or  oli^'e-gray,  while  the  birds  from 
Kansu  show  a  purer  gray  on  the  backs.  The  (lifTeronce«  can  be  «eon  by 
comparing  two  series,  but  they  are  hardly  to  be  distinguished  if  one  has 
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only  one  or  two  specimens  on  hand.  Altogether,  the  difference  is  very 
slight,  not  offering  evidence  enough  to  justify  a  new  siib?iiocific  name.  How- 
ever, this  is  another  example  which  shows  that  Khams  (Chinese  Tibet) 
birds,  wliich  live  in  a  damper  climate,  are  darker  as  a  rule,  than  their 

representatives  in  Kansn. 

A  quite  rare  bird  livin<i  in  small  parties,  often  toucther  with  flocks  of 
Lcptopocciie  sophiac  obsntra,  in  the  liiglicst  dwarf  serub  region  of  Kliauis 
and  Tibet.  It  is  nut  i)rc.sent  in  the  alpine  region  of  the  subtropical  Hsifan 
mountains.    (E.  S.) 

Parus  palustris  dejeani  (Oust.) 

Parua  dejeani  Oustalet,  Bull.  Mus.  Paris,  III,  p.  20,  1897.  (Tatdenlu.) 

One  male,  Leh,  near  Batang,  Yangtse  river,  November  19,  in  full  winter 
plumage.  Wing  measurement:  62  mm. 

I  found  this  extremely  rare  bird  only  once  in  the  Yangtse  river  gorge, 
south  of  Batang,  at  an  altitude  of  2750  meters.  It  seems  to  live  only  in 
the  deep  river  canyons  and  does  not  ascend  to  the  mixed  forest  of  higher 
Tibetan  mountain  regions ;  nor  does  it  seem  to  penetrate  far  into  Tibet.  (E.  S.) 

Parus  atricapillus  weigoldicus  (Kleinschmidt). 

Falon.  ]i.  3.  1931.    (Mokons  Region:  Mauntschi,  Yaneti,  Atentsze,  Tatsienlu, 

.Siinuii:!!!.  eastern  'ril)f'l.) 

Four  males,  three  females,  Tunggnolo  (.Camp  Gj,  Sejjtember  11,  12,  13, 
1934;  two  females,  Malashi,  south  of  Litang,  October  10,  1934;  one  female, 
Shari  La  (Garila)  near  Batang,  Januarj"-,  1935;  one  pair,  January  28,  1935; 
one  unsexed  specimen.  Camp  54,  February  18,  1935;  one  unsexed  specimen, 
Camp  90,  May  25,  1935;  one  male,  near  Seshu  (Camp  139),  September  1, 
1935.  The  specimen  from  Camp  90,  breeding;  all  the  rest,  in  full  winter 
plumage. 

Wing  measurements:  males  66-69  mm.;  females  66-69.5  mm.;  un- 
sexed 67-68  mm. 

(^uite  coiiunon  in  eastern  Tibetan  ti'rritory,  whei'e  it  lives  in  small  hands 
along  the  river  lx'(l>  in  iliickets  of  willows  or  in  mixed  deciduous  and  coni- 
ferous forests  at  rather  low  altitudes  not  ranging  as  high  as  tlie  timberline. 
The  parties  of  these  tame  little  birds  are  occasionally  joined  by  other  species, 
such  as  Pants  major  tibetamis  or  Aegithaliscus  bonvaloti  bonvaloti.    (E.  S.) 

Aegithaliscus  bonvaloti  bonvaloti  (Oust.) 

Acredvla  bonvaloti  Oustalet,  Ann.  Sci.  Nat.,  Zool.,  (7),  XII,  p,  288,  pi.  Togul  9,  fig. 

1.  1891.    (Tatsionlu  and  Pendjama,  Szechuan.) 

Four  males,  Mili  Ting,  near  Batang,  October  24,  1934;  in  fine  winter 

plumage. 

One  female  same  locality  and  date;  two  femal(>s.  T.eli,  south  of  Batang, 
Yangtse  river,  November  19,  1934.  All  these  birds  are  in  fine  winter 
plumage. 

Wing  measurements:  males  60-61.5  mm.;  females  60-62  nnn. 
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Not  too  common  but  widely  distributed  over  the  Hsifan  mountains  and 
wooded  regions  of  Khanis,  where  it  nceur?  in  mixed  deciduous  and  coni- 
ferous forests.  It  is  fond  of  the  willow  thickets,  poplars,  and  heavy  under- 
brush in  the  stream-bods,  avoitlinij;  the  pure  coniferous  woods,  as  well  as 
the  high  alpine  region  near  or  above  the  timberline.  It  i)rel'crs  the  lower 
regions  between  1500  ;ind  3500  meters  and  also  does  not  seem  to  penetrate 
far  mto  Tibet.  I  found  this  livel}-,  gregarious,  little  bird  mostly  in  the 
tributary  valleys  of  the  Tung,  Yalung  and  Yangtse  rivers.    (E.  S.) 

Suthora  webbiana  alphonsiana  \'crr. 

Suthora  alphonsiana  Verreaux,  Nouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  35,  1870. 
(Thibet  chinois.) 

Five  males  and  one  immature  female,  Waszekou,  August  19,  1934,  on 
the  Tung  river.  The  males  measure  50-51.5  mm.  in  the  wing.  All  these 
specimens  are  in  moult. 

My  specimens  from  Waszekou,  1700  meters  above  sea-level,  compared 
to  Weigold's  birds  from  Kwanlisien  ami  Tungwan,  arc  purer  in  color  and 
nuich  lighter  on  the  throat  and  underj)arts.  They  corrcsjxMid  io  the  original 
description  of  the  l^ird  and  are  certainly  true  alphonsiana,  while  Weigold's 
birds,  though  they  are  certainly  referable  to  alphonsiana,  still  seem  to  be 
intermediate  between  suffusa  and  alphonsiana,  at  least  to  a  very  slight 
degree.  There  seem  to  be  all  phases  and  stages  of  color  between  the  two 
races,  with  a  tendency  to  become  lighter  in  color  as  they  penetrate  the 
Hsifan  mountains. 

These  birds  are  distributed  over  the  dry  erosional  valleys  of  the  Hsifan 
mountains  but  not  entering  physiogeographical  Tibetan  country. 

Quite  plentiful  in  llio  arid  valley  of  the  Tung  where  they  occur  in  large 
parties  of  ten  to  fort\'  birds,  preferring  the  dry,  grassy  slopes  along  the 
mountain  sides.    (E.  S.) 

Suthora  webbiana  suSusa  (Swiiih.) 

Suthora  sufjusa  Swinhoe,  Proc.  Zool.  Soc.  London,  No.  24,  p.  372,  May  2,  1871. 
(Upper  Yangtse.) 

One  female,  with  wing  feathers  moulting,  Yachow,  August  10,  1934. 

Stresemann  demonstrated  with  Weigold's  large  series  collected  along 
the  Yangtse  river  from  Hankow  up  to  the  Red  Basin  of  Szechuan,  that 
suffusa  and  alphonsiana,  which,  because  of  their  morphological  differences, 
were  formerly  considered  to  l)c  different  species,  are  only  races  of  the  same 
species.  Both  races  interbreed  along  the  border  of  the  Szechuan  Red  Basin 
and  the  high  Hsifan  moimtains. 

I  found  (his  race  inhabiting  oidy  the  subtrojMcal  Red  Basin  of  Szechuan, 
interbreeding  with  alphonsiana  near  Kwanlisien  and  Yachow,  l)ut  not  enter- 
ing the  mountains,  where  it  is  replaced  by  Suthora  webbiana  alphonsiana. 

These  birds  are  very  gregarious  but  are  never  found  with  other  species  of 
birds ;  they  are  very  fond  of  dry  grass,  scrub,  and  low  bamboos.    (E.  S.) 
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SIITIDAE 

Sitta  europaea  sinensis  Wrr. 

Sitta  shic7iftis  Veirraiix,  Xouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  31,  1870.  (Kiukiang.) 

One  pair,  Yai.-liuvv,  August  7,  1934.  Wing  length:  male  67.5  mm.; 
female  74  mm. 

This  fonn  ranges  over  the  subtropical  lowland  regions  of  Szechuan  and 
the  Red  Basin  but  does  not  enter  the  mountainous  parts  of  the  Hsifan 
region,  where  Sitta  europaea  nehuloaa  takes  its  place.  Fairly  common  resi- 
dent around  Chinese  villages,  farmhouses,  parks,  and  temple  gardens  with 
tall  trees.    (E.  S.) 

Sitta  europaea  nebolosa  La  Touche. 

Bull.  B.  0.  Club,  XLII,  No.  CCLXIV,  p.  66,  Jan.  3,  1922.  (Milati,  Yunnan.) 

One  adult,  male,  Hokow,  September  14,  1934;  seven  adult  nialc>  in 
full  winter  plumage.  Batang:,  and  vicinity,  October  4,  1934  and  December 
6,  1934.  Two  adult  female.^  from  the  same  locality,  October  24,  1934  and 
November  15,  1934.    One  male,  ne;ir  I^eyii,  February  1935. 

\\\u'^  measurements:  males  82.5-89  mm.;  females  87-88  mm. 

AN'idely  distributetl  over  the  mountains  of  Khams.  Does  not  inhabit 
coniferous  forests.  Quite  common  in  the  neighborhood  of  Tibetan  villages 
where  it  is  very  often  seen  on  the  jxjplar  and  walnut  trees  in  the  bottom 
of  the  valleys,  in  small  parties  of  two  to  five  birds;  in  wintertime  often 
found  with  titmice  or  Pied  Woodpeckers.    (E.  S.) 

Sitta  canadensis  yunnanensis  O.  Grant. 

Sitta  yunnanensis  Ogilvie  Grant,  Bull.  B.  O.  Club,  X,  p.  XXXVII,  1900.  (Weiyuan, 

southern  Yunnan.) 

Two  adult  females,  Hokow,  September  13,  1934;  wing  length:  69.5  and 
71  mm. 

This  bird  seems  to  be  restricte(l  to  the  t I'ibutarics  of  the  trreat  south- 
flowing  rivei's.  Yahm^,  Yaufitse.  and  pc)s>ibly  Mekon<:,  which  form  the 
passniicways  for  all  the  subtropical  Yunnanese  elements  of  the  fauna  of 
Khams.  I  never  found  this  bird  farther  north  than  Hokow.  It  prefers 
the  drier  pine  forests  and  avoids  the  dense  palaearctic  spruce  and  fir 
woods.    (E.  S.) 

Sitta  lencopsis  prxewalskii  Berezowski  and  Bian. 

Sitta  przewalskU  Berezowski  and  Biancfai,  Exped.  Potanini  Gansu,  Aves,  p.  119, 1891. 

(Ober  Chuanche.) 

One  adult  male  in  fresh  winter  plumage,  Malashi  (Camp  18),  south 
of  Litang.  October  10.  1934.    This  specimen  has  a  wing  length  of  75  mm. 

One  of  the  shyest  ;uid  i-arest  denizens  of  the  thick,  coniferous  forests 
of  Khams  it  is  foimd  only  in  the  jialaearctic  region  and  does  not  occur  in 
the  Hsifan  mountains.  It  leads  a  solitary  life  just  as  P/roiV/r.^  funcbris 
does,  in  the  same  dark  spruce  and  fir  woods  at  altitudes  of  about  3500 
to  4000  meters.    (E.  S.) 
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CEBTHIIDAE 

Certhia  familiaris  khamensis  (Bianchi). 

Sharpe,  Hand  List  Birds,  IV,  pp.  355,  360,  1903.   (Kham  and  upper  Mekong.) 

One  adult  male  near  Hsignolo  (Camp  13),  September  18,  1934;  one 
male,  Malashi,  soutli  of  Litang  (Camp  10),  October  1,  1934;  two  adult 
males,  Batang,  (Mili  'J  ing)  October  24,  1934;  one  unsexed  specimen,  Camp 
89,  south  of  Jyekundo,  May  15,  1935. 

Wing  nioasuroiiients:  males  70-71  mm.;  unsexed  69  mm. 

Resident  of  tlie  fir  and  spruce  forests  of  Khams,  not  eonnnon  but  widely 
distributed.  The  bird  is  nu)stly  met  in  the  company  of  other  siiecies, 
such  as  titmice  {Regulus  regulus  himalaycnais  or  Lophobasilcus  elcgans). 
(E.  S.) 

Certhia  himaiayensis  yunnanensis  Sharpe. 

Bull.  B.  O.  Club,  13,  p.  II,  1902.    (Shayang,  W.  Yunnan.) 

Two  males,  Hukow,  September  13,  1934;  one  female,  Dawo,  September 
1935;  one  male,  Batang,  November  19,  1934. 

Wing  measurements:  males  73-77  mm.;  female  69.5  mm. 

This  bird  seems  to  range  not  quite  as  far  northwest  as  Certhia  familiaris 
but  keeps  closer  to  the  Himalyan  mountain  ranges,  where  it  is  common  in 
the  coniferous  zone  above  the  jungle  line  (in  the  Hsif an  mountains) .  (E.  S.) 

Tichodroma  muraria  nepalensis  Bp. 

Tichodroma  nepalensis  Bonaparte,  Consp.  Gen.  Av.,  I,  p.  225,  1825.   ("ex  Asia 

centr.") 

Two  adult  males.  I.itang.  October  10,  1934;  three  males,  Batang, 
November  30.  1934;  five  adult  males.  Jyekuiulo  and  \-icinity,  April  1.  4, 
14.  1935  in  brecdim;'  jjluniaue.  and  one  immature  male,  same  locality, 
Auuu<t  "),  193o;  one  mal(>  and  one  unsexed  specimen,  Seshu,  August  28, 
1935;  one  male,  Denko,  February  22,  1935. 

Adult  specimens,  wing  measurement:  105-112  mm.;  width  of  the  apex 
of  the  outer  tailfeather:  9.5-12  mm. 

I  find  all  my  specimens  clearly  distinguishable  from  European  wall 
creepers,  agreeing  with  the  observations  of  Kipp  (Anz.  Omith.  Ges.  Bay., 
12,  p.  129,  1928),  who  states  that  the  Asiatic  birds  have  much  larger 
white  tips  on  the  outer  tail  feathers  and  have  a  very  distinct  reddish  color 
on  the  upper  base  of  the  tail  feathers.  Besides  this,  I  found  that  the 
apex  of  the  outer  tailfeathers  is  much  wider  (9.5-12  mm.)  in  Asiatic  sjieci- 
mens,  as  auain>t  only  7-10  mm.  in  Euro])ean  I'cpresentatives,  of  which  I 
had  a  lar^ic  series  for  comparison  on  hand.  1  therefore  refer  all  my 
specimens  to  this  race. 

The  wall  creeper  is  not  uncommon  in  the  rocky  part  of  the  Hsifan 
mountains  ranging  over  the  alps  of  Khams  northward  to  Chinghai,  Tibet. 
It  seems  to  be  especially  fond  of  rugged  limestone  cliffs,  being  independent 
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of  altitudes.  It  avoids  the  wooded  regions  but  might  be  found  in  the 
deep-cut  river  gorges,  as  well  as  in  the  high  alps  above  the  timber 
line.    (E.  S.) 

TIMALIIDAE 

Garrulax  maximus  (Verr.) 

Pterorhmus  maximua  Verreaux,  Nouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  36,  pi.  3,  fig.  1, 
1870.  (Tibet.) 

A  series  of  seven  males,  two  females  and  three  unsexcd  birds  from  the 
upper  Tunggnolo valley,  Tunggnolo  (Camp  5),Batang  anclBeyii  (Camp 46), 
taken  durinsr  the  months  of  February,  September  and  November. 

This  scries  is  very  variable  as  to  the  color  of  the  tail,  and  the  amount 
of  spotting  on  the  undcrparts.  The  intensity  of  the  rusty  color  of  the 
underparts  also  varies  consitlcrably. 

The  wings  of  the  males  range  between  134.5  mm.  and  142  nun.  The 
two  females  measure  132  mm.  and  134  mm.    (R.  M.  S.) 

Garrulax  lanceolatus  lanceolatus  (  \\  rr.) 

Pelrorhinus  lanceolatus  Veireau.x,  Nouv.  Arcli.  Mu6.  Paris,  VI,  Bull.,  p.  36,  1871. 
(Tibet.) 

A  fine  series  from  Wangmu,  Mili  Ting,  Leh,  Batang,  Sho  Tang  (Camp 
44)  and  Beyii  (Camp  46),  collected  during  February,  August,  October, 
November  and  December.    The  wings  of  the  males  .measure  108  mm.  to 

115  mm.,  and  those  of  the  females  104  mm.  to  115  mm. 

The  Auiiust  birds  arc  in  wry  worn  pluniatic 

Two  birds  from  Leh  correspond  to  the  description  of  honvaloti  but  a 
third  bird  from  the  same  locality  matches  tln'  rest  of  the  series. 

Berlioz  (L'Ois.,  p.  10,  1930 j,  gives  the  wing  measurement  for  G.  lanceo- 
latus lanceolatus  as  95  to  105  mm.,  while  Hartert's  eight  specimens  (Vog. 
Pal.  Faun.,  I,  p.  628)  measured  94  to  110  mm.  These  birds  collected  by 
the  Dolan  expedition  therefore  seem  exceptionally  large.    (R.  M.  S.) 

Gamdax  elliotii  elliotii  (Verr.) 

Trochalopterum  eUiotii  Verreaux,  Nouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  36,  1870. 

(Tibet.) 

A  good  series  of  birds  was  secured  at  Sanchopin,  Tatsicnlu,  ~SV\Yi  Ting, 
Beyii  (Camp  46)  and  Leh,  during  February,  August,  September,  October 

and  Xoveniber. 

A  specimen  secured  in  September  at  Tatsicnlu  is  innnature  and  similar 
in  !)luma<ic  to  the  adults.  Th(>  win(i;s  of  the  males  measure  92  mm.  to 
105  nun.,  those  of  the  females  93  mm.  to  97  mm.    (R.  jVI.  S.) 

Garrulax  perspicillatus  perspicillatus  (Gin.) 

Turdm  jx  rspicillnl  us  Ginclin.  Sysf .  Xat.,  I,  2,  p.  830,  1789.  (Cliiiiii.) 

One  female  with  a  wing  of  131  mm.  was  secured  at  Yachow.  The  bird 
is  slightly  browner  than  a  series  from  northeast  China.    (R.  M.  S.) 
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Garrulax  sannio  Swinh. 

Garrulax  sanjiio  Swinhoe,  Ibis,  p.  403,  1867.    (Amoy,  China.) 
Five  specimens  from  Chengtu  taken  in  July.    (R.  M.  S.) 

Pomatorhinus  macclellandi  dedekensi  Oust. 

Pomatorhinm  macclellandi  var.  dedekensi  Oustalet,  Ann.  Sci.  Nat.,  XII,  p.  304,  1801, 
(Tso  Nghai,  Tibet,  and  Tatsienlu,  Szechuan.) 

A  good  series  of  this  bird  was  secured  at  Sho  Tang  (Camp  44),  Sama 
(Camp  41),  and  Leh,  during  January,  February,  and  November.  The 
wing  range  is  86  mm.  to  101  mm.    (R.  M.  S.) 

Pomatorhinus  ruficoUis,  sulisp. 

This  is  a  very  richly  colored  specimen;  the  color  is  a  cinnamon  brown. 
In  color  it  is  closest  to  P.  r.  ruficoUis  of  Nepal. 

One  male,  with  a  wing  of  77.5  mm.  was  secured  August  5,  at  Yachow, 
but  it  is  badly  damaged.    (R.  M.  S.) 

Stachyris  ruficeps  davidi  (Oust.) 

Stachyridopsis  davidi,  Chistalet,  Bull.  Mus.  Paris,  5,  p.  119,  1899.  (Szechuan.) 

Two  males  and  a  female  in  very  worn  plumage  secured  in  July  at 
Chengtu.    (R.  M.  S.) 

Alcippe  nipalensis  hueti  David. 

Alcippe  hueti  David,  Ann.  Sci.  Nat.,  XIX,  art.  9,  p.  4, 1874.  (West  Fohkien.) 

Three  males  and  one  unsexed  bird,  all  very  worn,  taken  at  Chengtu  and 
Chungchow  during  July  and  August.    (R.  M.  S.) 

Proparus  vinipectus  bieti  (Oust.) 

AUnppe  {Proparm)  bieti  Oustalet,  Ann.  Sci.  Nat.,  (7),  XII,  pp.  283,  304,  pi.  IX, 
fig.  2,  1892.    (Tatsienlu,  Sikong.) 

Two  males,  Tatsienlu,  October  10,  1935;  four  males,  one  female,  and 
one  unsexed  specimen,  Batang,  November  17,  1934.   All  birds  in  fine 

winter  plumage. 

Wing  measurements:  males  57-63  mm.;  female  57  mm.;  unsexed  61  mm. 

This  lively  little  bird  inhabits  the  lower  regions  of  all  the  prickly  oak 
forests.  In  higher  regions  Proparus  striaticollis  striaticollis  takes  its  place. 
These  birds  travel  about  in  small  parties  and  are  very  tame,  sometimes 
approaching  the  observer  as  closely  as  a  yard  of  two,  if  he  stands  absolutely 
stiU.    (E.  S.) 

Proparus  striaticollis  striaticollis  (Verr.) 

Siva  striaticollis  Verreaux,  Nouv.  Ardi.  Mus.  Paris,  VI,  Bull.,  p.  38,  1870.  (Mon- 

tagnes  du  Thibet  chinois.) 

One  pair.  Tatsienlu,  October  3,  1936;  one  male  Tunggnolo  (Camp  6), 
September  12,  1934;  two  males,  one  female.  Batang  (Mill  Ting),  October 
24,  1934.  All  specimens  apparently  in  full  winter  plumage,  are  referable 
to  true  striaticollis. 
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Wing  measurements :  males  57-64  mm.;  females  58.5-62.5  mm. 

This  bird  is  much  hardier  than  Proparus  vinipectus;  it  lives  commonly 
at  higher  elevations  and  also  seems  to  penetrate  Tibet  farther  to  the  north, 
but  it  is  found  only  in  the  prickly  oak  belt  {Quercns  ilex),  though  one 
sometimes  finds  the  bird  in  rliododendron  or  other  briij^li.  Tlic  bird  fre- 
quents thick  undergrowth,  where  it  takes  refuge  when  disturbed  or  fright- 
ened.   (E.  S.) 

Moupinia  poecilotis  poecilotis  (Verr.) 

Alcippe  poecilotis  Verreaux,  Nouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  35,  1870. 
(Moupin.) 

Two  males  from  Tunggnolo  (Camp  5)  and  another  specimen  from  25 
miles  east  of  Hokow  taken  in  September  and  October.    (R.  M.  S.) 

Yuhina  diademata  diademata  Verr. 

Yiihina  diademata  Verreaux,  Nouv.  Arch.  Mus.  Paris,  V,  Bull.,  p.  35,  1869.  (East 
Tibet.) 

Two  males  in  fearfully  worn  plumage  taken  at  Hwalinpin  and 
Chingchihsien  in  August.    (R.  M.  S.) 

Leiothrix  lutea  lutea  (Scop.) 

Sylvia  lutea  Scopoli,  Del.  Flor.  et  Faun.,  Insubr.  II,  p.  96,  1786.  (China.) 
Two  males  taken  in  Hwalinpin  in  August.    (R.  M.  S.) 

PYCNONOTIDAE 

Spizixos  semitorques  semitorques  Swinli. 

Spizixos  ficmilorqucs  Swinhoc,  Ibis,  p.  266,  1S61.    (Pehling  Dateau,  Foochow.) 

Five  specimens  from  Chengtu  and  Yachow  secured  in  July  and  August. 
(R.  M.  S.) 

Pycnonotus  xanthorrhous  xanthorrhous  J.  Anderson. 

Pycnonotus  xanthorrhous  Anderson,  Proc.  As.  Soc.  Beng.,  p.  265,  1869.  (Manwyne, 
Yunnan.) 

A  series  of  eleven  birds  from  Leh  all  taken  November  19.  The  wings 
of  the  birds  vary  between  86  mm.  and  94  mm.  They  are  in  fresh  plumage. 
(R.  M.  S.) 

Pycnonotus  xanthorrhous  andersoni  (Swinh.) 

Ixus  andersoni  Swinhoe,  Ann.  and  Mag.  Nat.  Hist.,  p.  75,  1870.   (Ichang,  China.) 

Five  birds  from  Nitou  and  three  from  Yachow,  in  worn  plumage  are 
altogether  paler,  especially  the  band  across  the  chest,  than  the  specimens 
from  Leh. 

It  does  not  seem  probable  that  the  paler  coloration  is  due  entirely  to 
wear,  and  therefore  I  have  ascribed  these  birds  to  the  above  race. 

This  series  was  taken  toward  the  middle  of  August.  The  wings  measure 
between  86  mm.  and  94  mm.    (R.  M.  S.) 
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Pycnonotus  sinensis  sinensis  (Gin.) 

MiL'^ricapa  sinensis  Ginclin,  Syst.  Nat.,  I,  pt.  11^  p.  942,  1788.  (China.) 

A  ?mall  series  was  secured  at  Chen^tu  ;ind  Yachow  in  July  and  August. 
The  wing  range  is  85  mm.  to  91  mm.    (R.  S.) 

CINGLIDAE 

Cinclus  cinclus  przewalskii  Bianchi. 

Bui.  B.  0.  Club,  XV,  p.  91,  1905.   (East  Tibet.) 

Thirty-two  specimens  of  the  liiilit.  twenty-five  of  the  dark  variety,  the 
latter  being  restricted  to  the  high,  Tibetan,  steppe  country.  The  follow- 
ing examples  were  closely  examined: 

A.  White-breasted  Raee: 

One  male,  (Mieto  (Caiiii)  2),  Septeiiiher  9.  1934;  one  male,  two  females, 
Batan<r.  .laiiuary  5.  1935;  se\'i'n  males,  three  females,  vieinity  of  Beyu, 
February  5.  7.  1935;  one  male,  two  females,  Jyekundo,  April  3,  1935;  two 
inunature  birds,  Jyekundo,  June  8,  1935. 

B.  Dark  Race: 

Five  males,  five  females,  Buho  (Camp  53),  February  23,  1935. 
Wing  measurements:  dark  variety,  ten  males  95-102  mm.;  thirteen 
females  85-98.5  mm.;  light  variety,  twenty  males  95-103.5  mm.;  twelve 

females  87-95  mm. 

The  lisiht  variety  is  common  in  the  Hsifan  mountains  and  in  the  wocjded 
regions  of  Khams  (Chinese  Tibet)  becoming  rarer  north  of  the  timbcrline, 
where  it  frequents  the  larger  rivers  and  streams.  The  dark  variety  how- 
ever, forminu"  an  eeolouical  race,  is  not  found  in  the  Hsifan  mountains  or 
in  the  wooded  reiiion  of  Tibet,  but  seems  to  be  restricted  to  the  ntjrthern 
stepjic  country,  its  range  beginning  north  of  Derge.  There  it  far  out- 
numbers the  liiiht-colored  race.    (E.  S.) 

Cinclus  pallasii  souliei  Oust. 

Cinclus  pallasii  var.  souliei  Oustalet,  Ann.  Sci.  Nat.,  Zool.,  (7),  XII,  p.  299,  1891. 
(Tatsienlu  and  Moupin.) 

One  adult  female,  Waszekou,  August  8,  1934;  one  adult  male  in  winter 
plumage,  near  Batang,  January  5,  1935;  one  pair  in  winter  plumage,  Derge, 
February  11,  1935;  both  adult  birds. 

Wing  measurements:  males  109  mm.;  females  107-109  mm. 
The  South  China  Dipper  is  not  uncommon  along  the  streams  and  rivers 
of  the  Hsifan  iriountains  and  in  the  woofled  parts  of  Khams,  Chinese  Tibet. 
Its  limit  of  disti'ibution  is  formed  by  the  northern  timberline.  It  is  a  very 
skillful  fisherman  and  swinnner;  being  quite  shy,  it  is  difficult  to  secure 
specimens  on  the  foaming  torrents  of  its  habitat.  The  bird  does  not  pene- 
trate Tibet  as  far  as  Cinclus  cinclus  przewalskii  and  also  is  not  found  above 
the  timberline.    (E.  S.) 
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TR0OL0D7TIDAE 

Troglodytes  troglodjrtes  szetschuanus  Hartert. 

Vog.  Pal.  Fauna,  I,  Heft  6,  p.  783,  June  1910.  (Tsingling  Berge  imd  Szechwan.) 

Ei^t  adult  males,  Batang,  all  in  winter  plumage,  October  26,  27, 
December  19,  1934;  one  male,  near  Denko,  February  23,  1935;  one  female, 
Camp  26,  October  19, 1934;  one  unsexed  specimen,  Beyii,  February  7,  1935. 

Measurements:  wing  51-56  mm.;  tail  27-31  mm. 

All  examples  are  in  full  winter  plumage. 

The  West  Cliiiia  Wren  is  not  an  uncoimnon  rc-iilcnt  of  all  the  wooded 
regions  of  the  Hsifan  mountains  and  of  Klianis.  I  also  found  it  in  the 
Yalunc;  stopjio  cniintry  noar  Seshu,  in  the  dwarf  scrub  region.  It  is  very 
fond  of  ruiiniiiii;  water,  thick  cover,  and  much  iuider^i-(nvth. 

A  veiy  hardy  non-niiuratory  bird,  easily  able  to  stand  the  great  cold 
of  the  Tibetan  winter.    (E.  S.j 

TURDIDAE 

Saxicola  torquata  jninnanensis  (La  Touche). 

Pratincola  torquata  yunnanensia  La  Touche,  Bull.  B.  O.  Club,  XLIII,  p.  134,  1923. 

(Yunnan.) 

Two  females  of  this  smaller  race  from  the  Tunu'  valley,  Hsifan  moun- 
tains, Lutiniikiao.  Sanchopin,  August  15.  18,  1934,  measure  66  mm.  and 
f)7.")  mm.  in  the  winir.  They  aic  apparently  young  birds,  more  rusty  on 
the  l)ack  and  rump  than  prK  u-alsh  ii. 

This  race  of  Bush  Chat,  the  range  of  which  extends  farther  to  the  south, 
does  not  occur  in  Tibetan  country  but  seems  to  be  restricted  to  the 
warmer  subtropical  valleys  of  the  Hsifan  mountains.  Here  it  frequents 
the  arid  river  valleys,  where  bushes  and  xerophil  scrub  vegetation  prevail 
in  small  numbers.  It  seems  to  be  especially  fond  of  the  agricultural  zone 
with  artificial  irrigation -works.  Its  common  habitat  is  formed  by  the 
maize  fields,  the  birds  sit  on  the  tops  of  the  tall  corn  stalks  watching  for 
prey,  which  they  often  catch  flyinu.  like  Muscicapidae. 

This  race  is  not  quite  as  abundant  as  Sascicola  torquata  przewal$kii. 
(E.  S.) 

Saxicola  torqnata  przewalskii  (Pleske). 

Pratincola  maura  var.  yncirdJ^h'ti  Pleske,  Wiss.  Res.  Przew.  Reisen,  Vogel,  I,  p.  46, 
pi.  n'.  fiss.  1,  2,  3,  1889.  (Kansu.) 

One  male.  Camp  8  near  Tatsienlu.  Se])teml)er  10.  1934;  six  males,  two 
females  in  full  breeding  plumage.  Camp  7(»  near  .lyekundo,  April  15,  1935; 
two  unsexed  juvenal  birds.  Camp  137.  August  11,  193.). 

Wing  measurements:  adult  males  74-77.5  mm.;  adult  females  72.5-75 
mm.;  immature  birds  72-73.5  mm. 


220 


PBOCEEDIXGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


A  migratory  bird,  conunonly  found  in  physiogeographical  Tibetan 
country,  its  range  extending  from  Tatsienlu  west  and  northwestward,  it 
inhabits  the  wide  shallow  valleys  above  and  north  of  timberline,  its 
breeding  grounds  lying  in  the  dwarf  willow  and  dwarf  rhododendron  zone 
mostly  between  3800  and  4500  meters.  In  autumn  the  bird  comes  lower 
down  into  the  agricultural  districts,  migrating  along  the  trenches  of  the 
main  river  courses,  avoiding  the  dense  tall  forests.  It  does  not  occur  on 
the  steppes  or  in  the  high  alpine  region.  Solitary  during  the  breeding 
season;  in  small  jiarties  while  migrating.  The  males  arrive  in  sjn'ing  a  few 
days  earlier  than  the  females.  CucuLus  catiorus  is  a  common  breeding 
parasite  of  this  bird.    (E.  S.) 

Saxicola  insignis  Blyth. 

Saxicola  irmgnis  Hodgson,  Gray's  Zool.  Misc.,  p.  83,  1844. 

Pratincola  insignis  Blyth,  Joum.  As.  Soc.  Bengal,  XVI,  p.  129,  1847.  (India.) 

Six  adult  males,  all  in  full  breeding  plumage,  Camp  79,  Drechu  Gomba, 
May  2,  1935.  Wing  measurement:  88-91.5  mm. 

Though  I  observed  with  care,  I  was  unable  to  find  any  evidence  of  thi& 
bird  breeding  in  Tibet.  In  spring  it  seems  to  migrate  along  the  Yalung 
and  Yangtse  rivers  stopping  here  and  there  for  a  few  days'  rest.  I  found 
the  bird  in  undulating  country  along  the  mountain  slopes  or  in  the  swampy 
valleys  of  the  Kiang  ste]")pe.  It  proved  to  be  very  shy,  taking  flight  at 
distances  of  50  to  100  yards,  making  collecting  very  difficult.    (E,  S.) 

Rhodophila  ferrea  haringtoni  (Hart.) 

Oreicola  jerrea  haringtoni  Hartert,  Vog.  Pal.  Fauna,  1,  6,  p.  711,  1910.  (Lienkiang 

near  Fuchow.) 

Three  pairs  were  secured  during  August  at  Nitou,  Sanchopin,  Hwalinpin 
and  Lengchi.   Wings  62-64  mm.    (R.  M.  S.) 

Oenanthe  deserti  oreophila  (Obcr.) 

Saxicola  oreophila  Oberholser,  Proc.  U.S.  Nat.  Mus.,  XXII,  p.  221,  1901.  (Tibet.) 
(New  name  for  S.  montana.) 

Four  adult  males,  one  adult  female  and  four  immature  birds,  Camp  121^ 
wild  yak  steppe,  July  5,  1935. 

Wing  measurements:  adult  males  95-99  mm.;  adult  females  96  mm.;. 

immature  birds  86-96.5  mm. 

I  found  this  bird  only  in  the  liigliest  unpojiulated  Tibetan  country  on 
the  banks  of  the  Drechu  and  Clnmiar  (source  rivers  of  the  Yangtsckiang) . 
It  inhabits  desolate  semi-deserts  and  barren  ground  where  it  breeds  in 
loess  walls  and  deep  river-cut  erosion  gutters  or  wind-blown  dirt  channels^ 
Though  these  birds  bred  in  countries  free  from  human  habitation,  they 
proved  to  be  extremely  shy  and  timid.  It  was  very  difficult  to  secure 
specimens  in  this  absolutely  open  country.  A  rare  bird,  the  range  of 
which  does  not  seem  to  extend  farther  to  the  east.    (E.  S.) 
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Phoenicurus  frontalis  Vig. 

Phoenicura  JrontaUs  Vigors,  Froc.  Committee  Zool.  Soc.  London,  I,  p.  172,  1832. 
(Himalayas.) 

One  male,  Tatsienlu,  October  3,  1935;  one  immature  male,  Litang, 
October  12,  1934;  three  males,  one  female  in  winter  plumage,  Batang, 
October  24,  1934;  two  adult  males,  Camp  78,  April  17,  1935;  one  unsexed 
immature  specimen  and  one  immature  female,  Jyekundo,  August  11, 1935. 

Wing  measurements:  adult  males  87-93  mm.;  females  81-82  mm. 

This  Blue-fronted  Redstart  inhabits  the  Hsifan  mountain  ranges  as 
well  as  the  alpine  region  of  Tibet,  going  as  far  north  as  Jyekundo.  The 
bird  has  semi-migratory  habits,  wintering  in  the  hilly  parts  of  the  Red 
Basin  of  Szechuan,  in  Yunnan,  and  the  lower  valleys  of  the  Khams  moun- 
tain region.  Its  breeding  ground.^  are  formed  by  the  alpine  dwarf  scrub 
zone  in  altitudes  higher  than  4000  meter?.  The  bird  is  shy,  taking  flight 
at  a  distance  upon  the  approach  of  a  human  being.    (E.  S.) 

Phoenicurus  schisticeps  (I ray. 

Pliocnicura  schisticeps  "Hodgson"  Gray,  Gray's  Zool.  ]\Iisc.,  p.  S3,  1844.  (Nepal.) 

One  adult  male,  Tunggnolo,  Sejjtember  12,  1934;  one  adult  female, 
Hokow,  September  14,  1934;  one  adult  male  and  an  innnature  male  in 
postjuvenal  moult,  Hsignolo,  September  20,  1934;  two  adult  males,  Litang, 
September  29,  and  October  18,  1934;  seven  adult  males,  five  adult  females, 
all  in  winter  plumage,  surroundings  of  Batang,  October  24,  1934,  November 

13,  20  and  December  6,  28,  30,  1934;  two  adult  males,  Beyii,  February  7, 
1935;  one  pair  in  breeding  plumage.  Camp  75,  April  14,  1935. 

Wing  measurements:  adult  males  82-87  mm.;  adult  females  79-82  mm. 

This  species  of  redstart  belongs  to  the  entire  Tibetan  woodland  region. 
It  is  very  hardy,  migrating  in  winter,  mostly  in  vertical  direction,  taking 
refuge  from  the  intense  cold  in  the  deeply  cut  erosional  valleys  or  in  the 
.subtroi)ical  parts  of  the  Hsifan  mountains.  In  the  breeding  season  it  avoids 
the  arid  gorges  as  well  as  the  high  alpine  region  and  is  never  found  in  the 
high  steppe  country.    (E.  S.) 

Phoenicurus  aurorea  aurorea  (Pall.) 

Molacilla  aurorea  Pallas^  Reise  Versch.  Prov.  Kuss.  Reichs,  III,  p.  695,  1776. 
(Selenka,  Lake  Baikal.) 

One  male  in  full  moult,  Nitou,  Tung  valley,  Hsifan  mountains,  August 

14,  1934,  wing  74  mm.,  tail  57  mm.;  and  another  male  in  fresh  winter 
plumage,  Tatsienlu,  October  3,  1935,  wing  74  mm. ;  tail  58  mm. 

One  male  in  very  much  worn  plumage,  Jyekundo,  Chinghai,  upper 
Yangtse  river,  ^Fay  15,  1935.  This  specimen  measures:  wing  76  mm.; 
tail  62  nnu.  and  might  be  referred  to  tlie  larger  race  Phocnicimts  avrorea 
filchncri  Parrot  (Filchner's  Exped.  China-Tibet,  Zool.-Bot.  Erg.,  p.  130, 
1907,  Kansu). 
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This  redstart  is  coninionly  found  in  the  Hsifan  mountains,  wintering 
in  large  numbers  in  the  Szechuan  Red  Basin.  It  is  very  rare  in  physiogeo- 
graphically  Tibetan  territory,  where  I  found  it  only  near  Dawo  and 
Jyekundo.  Because  of  the  lack  of  material  I  am  unable  to  settle  the 
question  whether  the  Tibetan  birds  really  belong  to  a  larger  race  or  not. 
(E.  S.) 

Phoenicurus  ochniros  rufiventris  (Vieill.) 

Oenanthe  rufiventris  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  Nouv.  ed.,  XXI,  p.  431. 
1818.  (India.) 

Eleven  adult  males  in  full  breeding  jihunagc  and  ten  adult  females, 
Jyekvmdo  and  vicinity,  Chinghai,  upper  Yangtse  river,  April  3,  9,  12,  14, 
15,  1935;  three  imninturo  males  in  worn  plumage,  from  the  same  locality, 
April  12.  ir5,  1."),  1935;  two  innnature  males  in  juvenal  plumage,  same  local- 
ity, June  9,  1935,  (wing  measurements:  71-73  nun.);  one  innnature  male 
in  ])ostjuvenal  moult.  <anie  locality,  August  28.  1935,  (wing  84  mm.  I. 

^^'ing  measurements:  adult  males  87-90  mm.;  adult  females  81-85  mm.; 
worn  males  82.5-85.5  mm. 

The  range  of  the  Tibetan  House  Redstart  begins  north  of  the  timber- 
line,  where  the  bird  inhabits  the  northernmost  agricultural  districts  and 
the  broken-up  steppe  regions.  It  does  not  occur  on  the  wild  yak  steppe 
but  follows  the  gorge  of  the  Yangtse  river  northward  to  the  bifurcation 
of  the  Chumar  and  Drechu.  It  never  breeds  on  houses,  but  oftentimes 
breeds  in  loess  walls,  on  steep  river  banks,  and  in  cliffs.    (E.  S.) 

Phoenicurus  erythrogaster  maximus  Kleinschmidt. 

Abh.  u.  Bcr.  Mus.  Tier-u.  Volkerk.  Dresden,  XVI,  Nr.  2,  p.  42  (Janeti,  Rombadsa 

ami  C'huwo.  Sikoiiir.) 

Seven  adult  males  in  winter  plumage,  Litang,  ()ct(jl)er  10,  1934;  two 
females,  mountains  east  of  Batang,  October  23,  1934  and  Jamiary  22, 
1935;  three  males,  two  females,  Jyekundo,  Chinghai,  upper  Yangt>e,  April 
13,  1935;  one  immature  male  in  postjuvenal  moult,  Seshu,  August  31,  1935. 

Wing  measurements:  adult  males  103-110  mm.;  adult  females  101-104 
mm.;  immature  male  101  mm. 

Seventeen  males  from  North  Kansu  (Berlin  Museum)  measure  101- 
108  mm.  in  the  wing,  while  the  eleven  females  from  the  same  locality 
measure  96.5-101  mm.  Apparently  high  Tibetan  birds  are  slightly  larger 
than  the  birds  from  Kansu  province  of  western  China.  Being  unable  to 
find  any  marked  distinction  in  color,  I  am  convinced  that  the  Kansu  birds 
hardly  warrant  recognition  by  a  new  subspecific  name. 

This  largest  of  the  numerous  Tibetan  species  of  redstarts  is  not  im- 
common  in  the  highest  mountains  of  physiogeographical  Tibet,  west  and 
northwest  of  Tatsicnlu,  its  range  extending  northward  to  the  motmtains 
of  the  wild  yak  steppe.    It  does  not  occur  in  the  Hsifan  mountains.  The 
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males  are  very  hardy,  remaining  in  winter  in  the  cold  Tibetan  mountain 
districts,  while  the  females  migrate  to  the  south.    (E.  S.) 

Chaimarrornis  leucocephala  (Vig.) 

Phocninira  leucocephala  Vigors,  Proc.  Committee  Zool.  Soc.  London,  I,  p.  35,  1831. 

(Himalayas.) 

Two  adult  males  and  one  female,  all  badly  moulted,  Tung  valley, 

Hsifan  mountains,  near  Lutmp:kiao.  Aucnst  15,  1934;  and  a  pair  of  im- 
mature birds,  same  locality  and  date.  Oiio  adult  male  in  fresli  winter 
])lumap,e.  Tuiiurinolo,  September  13,  1934;  one  adult  female,  Hsionolo, 
September  22,  1934;  one  adult  male  in  breeding  plumage,  Jyekundo,  May 
19,  1935. 

Wing  measurements:  adult  males  97-105  mm.;  adult  females  97  mm. 

The  White-capped  Water  Redstart  is  more  widely  distributed  than 
the  Plumbeous  Redstart,  ranging  from  the  Hsifan  mountains,  where  it  even 
frequents  the  icy  glacier  streams  above  the  timberline,  through  the  whole 

province  of  Sikong  up  to  Jyekundo,  on  the  Yangtse  river.  Generally  it  is 
shyer  than  Chaimarrornis  fuliginosa.  One  of  the  most  striking  birds  along 
all  kinds  of  water  courses.    (E.  S.) 

Chaimarrornis  fuliginosa  fuliginosa  (Vig.) 

Phociiiciirti  jidifjinoHa  Y\\ioy>,  Proc.  Committee  Zool.  Soc.  London,  I,  p.  35,  1831. 

( J liiiialayan  mountains.) 

One  adult  male,  Nitou,  Hsifan  mountains,  Au<iust  14.  1934  (win^  meas- 
urement: 84  nun.)  ;  one  juvenal  imsexed  bird,  Hoangnipu,  Hsifan  moun- 
tains, August  11,  1934;  another  unsexed  immature  bird,  Waszekou,  August 
8,  1934;  an  immature  female,  Tatsienlu,  October  3,  1935. 

The  Plumbeous  Redstart  lives  along  streams  and  rivers  in  the  Hsifan 
mountains  and  in  Sikong,  Chinese  Tibet.  It  does  not  penetrate  far  into 
the  interior.  The  bird  has  semi-migratory  habits,  wintering  in  great 
numbers  along  the  rivers  of  the  Red  Basin  of  Szechuan.  It  is  a  common 
bird,  mostly  found  in  the  same  localities  as  Cinclus  cinclus  or  Cinclus 
paUasii.  Cienerally  it  does  not  go  as  high  uji  as  Chaimarrornis  leucocephala 'f 
it  is  not  found  above  the  timberline.    (E.  S.) 

Luscinia  pectoralis  tschebaiewi  (Przcw.) 

CaUiopc  IscJk  bnirirl  Przowalski,  Mongol  i  Strana  Tanjiiit,  2.  p.  44,  1876;  Rowley, 
Orn.  Misc.,  11.  G,  p.  ISO,  pi.  54,  1877.    (Mountain.s  of  Ivaiisu.) 

Five  males,  one  female  in  full  breeding  plumage.  Camp  90  near  Jyekundo, 
May  17,  1935;  one  adult  male,  in  moult.  Camp  139,  August  31;  one  adult, 
three  young  males  in  i)ostjuvenal  moult,  Camp  140,  September  1,  1935. 

Wing  measurements:  adult  males  76-82  mm.;  juvenal  males  75-76.5 
nam.;  female  71  mm.;  together  71-82  mm. 

With  the  young  males  in  postjuvenal  moult,  the  ruby  throat  feathers 
are  just  appearing. 


224 


PROCEEDINGS  OP  THE  ACADEMY  OP 


[Vol.  XC 


One  of  the  most  characteristic  migratory  birds  of  the  high  Tibetan 
dwarf-brush  region  above  and  nortli  of  the  tree  limit.  A  shy  ])inl,  mostly- 
living  in  thick  brusli  in  altitudes  between  3500  and  nearly  5000  meters. 
The  males  have  a  very  fine  song,  given  forth  from  the  vantage  point  of 
brush  or  shrub.    (E.  S.) 

Grandala  coelicolor  florentes  lUuins. 

Proc.  New  Engl.  Zool.  CI.,  IX,  p.  78,  Nov.  1936.  (Szechiian.) 

Four  males,  four  females,  all  adult  birds  in  full  winter  plumage.  Camp 
42,  January  31,  1935. 

Wing  measurements:  males  142-145  mm.;  females  136-141  mm. 

Through  the  courtesy  of  Mr.  Peters,  I  was  able  to  measure  specimens 
from  Sikkim,  in  the  Museum  of  Comparative  Zoology  at  Harvard.  I  also 
had  the  opportunity  to  study  two  skins  fiom  Nepal  in  the  Academy  of 
Natural  Sciences  of  Philadelphia.  Though  Mr.  Bangs  had  only  a  pair 
of  winter  birds  from  Sikkim  and  another  one  taken  in  June  from  Szechuan 
before  him.  when  he  ilescribcd  jlorcnfcf<,  I  am  now  able  to  state  that 
jlonntcs  is  not,  as  Stone  sujiposed,  a  synonym  of  coelicolor  but  a  good  race, 
being  darker,  duller,  and  smaller  than  Grandala  coelicolor  coelicolor  froT^a 
the  true  Himalayan  mountains. 

The  bird  is  extremely  gregarious  even  during  the  breeding  season.  It 
inhabits  the  highest  mountain  region  above  the  timberline  in  Hsifan  and 
Sikong,  but  in  winter  large  flocks  are  found  in  the  lower  valleys  where 
they  live  on  berries.    (E.  S.) 

Tarsiger  cyanurus  practicus  (Bangs  and  Phill.) 

lanthia  pracLica  Bangs  and  Phillips,  Bull.  Mus.  Comp.  Zool.  Harvard,  LVIII,  p. 

292,  1914.    (Loiikouchai,  Yunnan.) 

Three  males:  one,  IMalashi,  October  10,  1934;  two,  Batang,  November 
14,  1934.  Three  females:  two  Malashi.  October  10,  1934;  one,  Batang, 
November  14,  1934.  One  unsexed  specimen,  Batang,  November  14,  1934. 
All  birds  in  fine  fresh  winter  plumage. 

Wing  measurements:  males  80-85  mm.;  females  76-81  mm.;  unsexed 
specimens  82.5  mm. 

This  bird  inhabits  the  humid  coniferous  forest  of  Hsifan  and  Tibet 
from  2000  to  4500  meters.  It  loves  undergrowth,  and  is  rarely  seen  as  it 
is  very  timid.   It  does  not  seem  to  penetrate  far  into  Tibet.    (E.  S.) 

CopsychuB  saularis  saularis  (L.) 

Gracula  saularis  Linnaeus,  Syst.  Nat.,  ed.  XII,  I,  p.  165,  1766.  (Ada-Bengal.) 

A  pair  of  adults  and  a  juvenal  male  of  the  Dyal  were  secured  at 
Chengtu  in  July.    (R.  M.  S.) 

Turdus  merula  mandarinus  Bp. 

Turdus  mandarina  Bonaparte,  Consp.  Gen.  Av.,  I,  p.  275,  1850.  (China.) 

Two  males  and  a  female,  all  juvenals  were  secured  in  July  at  Chengtu. 
(R.  M.  S.) 
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Turdus  rubrocanus  gouldi  (Verr.) 

Merula  gouldi  ^'cr^c;uIx,  Xouv.  Arch.  Mus.  d'Hist.  Nat.  Paris,  VI,  Bull.,  p.  34,  1871. 

(Montagnes  du  Thibet  chinois.) 

One  male,  Malashi,  south  of  Litang,  October  3,  1934 ;  two  females,  same 
date  and  locality,  and  one  female,  Batang,  November  2,  1934. 

Wing  measurements:  male  144.5  mm.;  females  144-145  mm. 

The  specimens  from  Malashi  are  still  in  moult,  though  there  is  no  juvenal 
specimen  among  them.  Gould's  Gray-headed  Ouzel  replaces  Turdus  kessleri 
Przew.  in  the  wooded  regions  of  Chinese  Tibet  and  the  Hsifan  mountains. 
In  the  latter  area  it  only  lives  above  the  subtropical  jungle  region  in 
palaearctio.  coniferous  woods  {Abi(  .-<  (l(  Imrayi) .  Between  2800  and  4600 
meters,  not  at  all  common;  seems  to  be  I'ond  of  moist  and  rather  thickly 
wooded  regions.  Does  not  penetrate  into  Tibet  as  far  as  Turdus  kessleri. 
(E.  S.) 

Turdus  naumanni  eunomus  Teniminck. 

PI.  Col..  514.  1830.  (Japan.) 

One  unscxed  specimen  from  the  Tsong  Ben  La  pass,  Camp  28,  near 
Batang,  October  22.  1934. 

The  wing  of  this  specimen  measures  130  mm. 

Found  with  Turdus  ruficollis  ruficollis  Pall.  This  bird  is  a  shy  but 
common  winter  visitor  of  high  elevations  (4000-4600  meters),  where  it 
frequents  the  tree  limit  on  the  dry  mountain  slopes  in  order  to  feed  on  the 
seeds  of  large  juniper  trees.  Often  the  two  thrushes  are  found  in  company 
with  Mycerobas  cameipes.    (E.  S.) 

Turdus  kessleri  Przewalski. 

Mongol  i  Strana  Tangut.,  p.  62,  pi.  X,  1876.  (Kansu). 

Two  males,  five  females,  all  in  fresh  winter  pluinag(\  Camp  25,  between 
Litang  and  Batang.  October  18,  1934;  one  female,  Jyekundo,  ^March  23, 
1935;  one  female,  Jyekundo,  August  11.  1935;  four  males,  eight  females,  all 
adult  and  in  breeding  plumage,  Jyekundo,  April  13,  1935. 

Wing  nieasurenients:  males  147-156  mm.;  females  146-152.5  mm. 

Kcssli>r"s  Thru-h  is  one  of  the  most  connnon  residents  of  the  dwarf 
rhododendron  and  dwarf  willow  region  along  the  rocky  hillsides  above  the 
timberline  around  4500  meters.  It  lives  only  in  Tibetan  regions,  never 
occurs  in  the  Hsifan  mountains.  Living  on  insects  and  worms  in  summer, 
on  berries  in  the  fall,  and  on  seeds  of  juniper  in  winter,  it  descends  into 
lower  regions  during  the  latter  season.  Generally  found  in  flocks  of  vary- 
ing size.    (E.  S.) 

Turdus  ruficollis  ruficollis  Pallas. 

Reise  Versch.  Prov.  Russ.  Reichs,  III,  p.  694,  1776.   ("Hab.  in  summis  jugis 

Davuriac  absitis.") 

One  male,  three  females,  Tsong  Ben  La  pass,  Camp  28,  near  Batang. 
One  of  these  females,  October  23,  1934,  all  the  others,  January  21,  1935. 
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Wing  measurement?:  138-140  mm. 

This  very  hardy  bird,  like  Turdus  naumanni  eunomus  (Temra.),  seems 

to  winter  frequently  in  the  high  mountainous  country  of  Chinese  Tibet 
(Khams)  in  altitudes  between  4000  and  4000  meters.  In  spite  of  ihv  ureat 
cold  jirevailinL!;  in  these  heitrhts  the  birds  do  not  go  lower  down,  as  they 
feed  on  juniper  berries,  which  arc  only  to  be  found  along  the  upjier  timber- 
line.  Farther  in  the  interior  the  birds  are  rare,  but  near  the  Szecliuan- 
Yunnan  border  they  are  very  common  in  winter.    (E.  S.) 

Turdus  dixoni  (Seebohni). 

Oixociucla  dixoni  Scel)i)!un,  Cut.  Birds  Brit.  Mus.,  V,  p.  IGl,  1881.    (Hiin.^laya) . 

One  female  from  ]\lala-lii  country,  south  of  Litang.  taken  October  3, 
1934,  measuring  137  mm.  in  the  wing,  112  mm.  in  the  tail,  bill  (from 
nostril  to  apex)  16.5  mm. 

All  characters  correspond  well  to  Delacour's  description  (Ibis,  p.  580, 
1930) ;  this  was  confirmed  by  Dr.  Stegmann,  who  was  able  to  compare  the 
bird  with  Turdus  molissimus  simlaensis  (Baker)  and  found  that,  though 
the  length  of  the  wing  is  the  same,  my  specimen  has  a  considerably  longer 
tail  than  T.  m.  simlaensis.  Besides  this,  the  chest  was  less  yellow,  the 
entire  underparts  not  a>  lu  avily  spotted  and  the  spots  were  not  so  sickle- 
shaped  as  in  T.  m.  simlaensis. 

Owing  to  the  lack  of  sufficient  material,  it  is  hard  to  decide  at  the 
present  time,  whether  dixoni  forms  a  well  defined  species  or  whether  it  will 
prove  to  show  only  subspecific  differences  as  a  geographical  form  of  Turdus 
mollissimus.  As  Delacour  had  only  winter  specimens  on  hand,  liis  state- 
ments cannot  be  looked  ui)on  as  definite.  Stegmaim  offers  the  suggestion 
that  "  dixoni  "  might  represent  simply  the  first  adult  plumage  of  mollissimus 
with  juvenal  primaries,  secondaries  and  tail  feathers.  Having  been  unable 
to  find  any  proof  for  this,  I  consider  dixoni  to  be  a  separate  species  and 
refer  my  specimen  to  it.    (E.  S.) 

Monticola  solitarius  pandoo  (Sj  kcs). 

Petrodncla  pandoo  Sykes,  Proc.  Zool.  Soc.  London,  p.  87,  1832.   (Dense  woods  of 
the  Ghauts)  (Ghats  in  India.) 

Two  immature  females  in  postjuvenal  moult,  Lengchi,  August  17,  1934, 
and  Lutingkiao,  August  18,  1934,  Hsifan  mountains,  Tung  river  valley, 

measuring  in  the  wing  116.5  and  115  mm. 

This  bird  lives  only  in  the  dry,  river-cut  gorges  at  altitudes  between  800 
and  2000  meters.    It  never  penetrates  the  high  Tibetan  country  but  sticks 

to  the  arid  valleys  (Min,  Tung,  Ya,  Yalung,  Yangtse.  Mekong)  with  zero- 
phitic  vegetation.  It  is  a  very  agile  bird,  the  favorite  habitat  of  which 
are  the  steepest  and  most  inaccessible  cliffs  along  the  foaming  mountain 
rivers  of  Hsifan  and  Chinese  Tibet  (Sikong).    (E.  S.) 
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Mjriophonus  temminckii  eugenei  Hume. 

Myiophoneus  eugcnci  Hume,  Stray  Feathers,  I,  p.  475,  1873.    (Thayetmyo,  Burma.) 
Two  males  and  a  female  from  Batang  and  Tatsienlu  taken  in  August 
and  December.    (R.  M.  S.) 

Prunella  coUaris  nipalensis  (Blyth.) 

Accentor  nipalensis  Blyth,  Joum.  As.  Soc.  Bengal,  XII,  p.  958, 1843.   (Cachar  region 
of  Nepal.) 

Five  males,  one  adult,  Camp  90,  May  17, 1935 ;  four  immature,  Dzogehen, 
September  1935.   One  female,  Tsong  Ben  La,  October  22,  1934. 

These  birds  are  hardly  to  be  distinguished  from  specimens  in  the 
Dresden  Museum  (Coll.  Weigold) . 

Wing  measurements:  adult  male  107  mm.;  adult  female  100  mm. 

All  my  specimens  are  markedly  darker  than  Prunella  collaris  tibcfamis, 
as  Dr.  Stecmann.  to  whom  T  am  indebted  for  this  information,  -tates. 
Dr.  Stesmaim  says  furthermore:  '"Your  specimens  are  identical  with  our 
birds  (Academy  of  Sciences,  Lenin<j;radj  from  N.  Szcchuau  and  with  two 
birds  from  Sikkim.  The  limit  betw(>en  this  rac(>  and  tlli(((i)iii.^  uoes  right 
across  Khams  (Sikong),  because  our  exami)les  from  Tschamdo  belong  to 
tibetanus.  Therefore  it  seems  that  the  range  of  nipalensis  extends  from 
the  eastern  Himalayas  across  southern  Khams  to  Szechuan.  However 
three  specimens  from  Darjeeling  (S.  Sikkim)  are  markedly  darker  and 
might,  according  to  the  description,  belong  to  npponi."  I  believe  that  Dr. 
Stegmann  is  right  in  the  general  outline,  but  I  found  that  specimens  from 
the  Yunnanese  alps,  as  well  as  those  from  the  Hsifan  mountains^  were  still 
a  little  different  from  nipalensis,  and  might  be  considered  to  belong  to 
npponi,  which  race  was  originally  described  from  Gyidziushan,  Yunnan, 
W.  China. 

Resident  of  the  high  alpine  cliff  districts  of  our  entire  field  of  explor- 
ation. Not  vei-y  conunon  in  altitudes  over  4300  meters  but  found  up  to 
more  than  5000  meters.    (E.  S.) 

Prunella  immaculata  (llodgs.) 

Accenlor  imniaculdlm  Hodgson,  Proc.  Zool.  Soc.  Loiulon,  XIII,  p.  34,  1845.  (Nepal.) 

One  male,  Tunggnolo,  September  12,  1934,  wing  79  mm. 

A  rare  bird  inhabiting  the  thick  undergrowth  of  dense  and  damp  coni- 
ferous forests  in  Sikong  (Chinese  Tibet) ;  a  solitary,  shy  bird,  which  seldom 
utters  a  call  and  might  be  easily  overlooked.  It  seems  to  be  fond  of  the 
direct  neighborhood  of  brooks  and  streams.    (E.  S.) 

Pmnella  rubeculoides  fusca  Mayr. 

Om.  Monatsber.,  XXXV,  p.  148,  1027.  (Szechuan,  near  Batang.) 

Four  males:  two,  Litang,  September  24.  1934  and  October  6,  1934; 
one,  Batang,  November  11,  1934,  in  winter  ])lumage;  one  male  in  breeding 
plumage.  Camji  79,  upper  Yalung,  May  3,  1935.  Five  females:  three, 
Litang,  one  September  24;  two,  October  6,  1934;  two,  Batang,  November 
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11,  1934;  all  in  winter  plumage.  One  unsexed  specimen,  Shari  La  pass, 
near  Batang,  January  24, 1935. 

Wing  measurements:  males  78-81  mm.;  females  76-78.5  mm.;  unsexed 
specimen  74.5  mm. 

I  compared  these  birds  with  a  series  of  eight,  from  Sungpan,  and  an- 
other one  of  eight  from  northern  Kansu  and  am  unable  to  find  any  marked 
differences.  On  account  of  this  evidence  I  am  inclined  not  to  recognize 
the  race  Prunella  rubcculoidcs  Ix  icki  (Mayr). 

One  of  tlie  most  cliaracteristic  birds  of  the  Tibetan  fauna  west  and 
northwest  of  Tatsienlu.  It  inhabits  the  dwarf  scrub  regions  but  also 
breeds  in  the  steppe  country  nearby.  Very  common  bird  near  Jyekundo 
and  Seshu  on  the  upper  Yangtse  and  Yalung.    (E.  S.) 

Prunella  strophiata  multistriata  (David). 

Accentor  mvUiatriatug  David,  Ann.  and  Mag.  Nat.  Hist.,  (4),  VII,  p.  256,  1871. 
(Moupin,  Western  Szechuan.) 

This  series  corresponds  to  David's  description. 

Eiuht  males,  Batang,  October  28,  1934  and  Camp  26,  east  of  Batang, 
October  19,  1934;  two  females,  Hsignolo,  September  20,  1934;  and  Drupa- 
long,  south  of  l^atanir,  January  5,  1935;  two  unsexed  specimens,  Tatsienlu, 
October  3,  1935  and  Batang,  October  28,  1934;  all  specimens  in  fine  winter 
plumage. 

Wing  measurements;  males  66-69  mm.;  females  65-67  mm. 

Dr.  Stegmann,  to  whom  I  am  indebted  for  a  great  deal  of  information, 
and  I,  came  independently  to  the  following  conclusions:  that  all  specimens 
from  Sikong  (Khams),  Chinese  Tibet,  are  darker  and  duller  in  color  than 
birds  from  Nanshan,  Kokonor,  and  Kansu  (also  Sungpan,  district  of  north- 
em  Szechuan).  The  specimens  from  Sikkim  however,  are  still  darker  and 
more  colorful,  the  throats  being  much  more  striped  with  black,  the  backs 
browner,  the  dark  markings  larger,  the  color  of  the  head  and  the  super- 
ciliar  stripe  more  pronounced,  the  undcrparts  (belly)  having  an  unmis- 
takable yellowish  wash.  Tlierefore,  the  sj)ecimens  from  Sikkim  have  to 
be  classified  as  true  sfropliiafa.  My  specimens  and  all  the  ones  from  Sikong 
(Khams)  and  the  llsifau  mountains,  including  their  southeastermost  out- 
post, the  Washan,  belong  to  the  intermediate  form  multistriata,  the  type 
of  which  came  from  Mupin.  The  Sungpan  specimens  however,  are  again 
intermediate  between  multistriata  and  the  lighter  form  from  Kansu  (Beick 
collection,  Berlin  Museum) ,  hitherto  undescribed.  Dr.  Stegmann  also  states 
that:  "  die  Nord-Kansu  Rasse  neu  beschrieben  w(  rdc  n  kann." 

This  bird  inhabits  the  wooded  regions  of  the  Hsifan  mountains  and 
Sikong  (Khams),  Chinese  Tibet,  around  the  timl^crline,  in  winter  descend- 
ing to  lower  altitudes  in  the  deep  river-cut  gorges,  where  the  birds  congre- 
gate and  become  cjuite  plentiful,  but  they  scatter  again  at  the  beginning  of 
the. breeding  season.    (E.  S.) 
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Prunella  fulvetcens  khamensis  Sushkin. 

Proo.  Boston  Soc.  Nat.  Hist.,  38,  No.  1,  p.  64, 1925.   (Kham,  Sikong,  eastern  Tibet.) 

Four  males,  two,  vicinity  of  Batang,  January  14, 24, 1935,  and  two  from 
Beyii,  February  6,  1935.  Five  females,  one.  Camp  26,  east  of  Batang, 

October  1934;  two,  Batang,  November  20,  1934;  two,  Beyii,  February  6, 
1935.  All  these  specimens  are  in  fine  winter  plumage.  One  immature  bird, 
Jyekundo,  August  8,  1935. 

AVing  measurements:  mature  males  74-75.5  mm.;  mature  females 

74-75  mm. 

This  scries  of  birds,  by  having  the  entire  upperparts  more  intensively 
striated,  shows  great  diflercnces-  from  all  specimens  in  the  Berlin  Museum 
from  Ala  Shan,  Turkestan,  Ladak,  and  Kansu. 

Through  the  kindness  of  Dr.  Kinnear  and  Dr.  Stegmann,  my  supposition 
for  referring  all  my  specimens  to  khamensis  was  stated. 

The  bird  is  widely  distributed  over  the  high  mountains  of  southern 
Sikong  and  the  uppermost  gorges  of  the  Yangtse  river,  near  Jyekundo.  It 
belongs  entirely  to  the  Tibetan  fauna  and  does  not  occur  in  the  Hsifan 
mountains.   (E.  S.) 

SYLVIIDAE 

Tribura  thoracica  przevalskii  (Sush.) 

Dumelicola  thoracica  przevalskii,  Sushkin,  Proc.  Boston  Soc.  Nat.  Sci.,  38,  No.  1, 
p.  41,  1926.  (Dschachar  mountains,  upper  Hoang-ho.) 

A  male  from  Tashanling  secured  August  12.    (R.  M.  S.) 

Phylloscopus  affinis  (Tickell). 

MolacUla  affinis  Tickell,  Journ.  As.  Soc.  Bengal,  II,  p.  576,  1833.    (Jungles  of 
Borabhum  and  Dholbum.) 

Nine  males:  Litang,  September  24,  1934;  Batang,  October  27,  1934,  all 

in  fresh  winter  plumage;  six  specimens  in  breeding  plumage,  Jyekundo, 
May  7,  1935;  one  specimen,  Tninp  137,  August  11,  1935;  tliree  females, 
Tunggnnlo;  one,  September  13.  1934.  two,  Batang,  October  27,  1934.  The 
specimens  from  Tunuunolo,  Litaii|ir,  and  Batang  have  yellower  underparts, 
than  those  from  Jyekundo  and  the  one  from  Camp  137;  the  latter  ones 
are  slightly  ligliter  in  color  on  chest  and  belly. 

\\'ing  measurements:  males  o9-G4  nun.;  females  5G-G2  mm. 

This  seasonal  variation  of  color  possibly  may  be  due  to  fading. 

Tickell's  Willow  Warbler  lives  in  the  highest  brush  region  of  Tibet. 
In  winter  it  descends  into  the  deep  erosional  valleys,  where  it  frequents 
the  arid  zone  with  thorny  brush  vegetation  {Prunus,  Berberis,  Rosa, 
Cotaneaster,  etc.).  A  very  hardy  bird  with  semimigratory  habits,  pre- 
ferring intensely  cold  regions.    (E.  S.) 
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Phylloscopus  subaffinis  ((iraiitj. 

Orcopneuste  subafmis  Grant,  Bull.  13.  0.  Club,  X,  p.  32,  Jan.  1900.    (Puanting,  S. 
W.  Kansu.) 

One  immature  pair,  Lengchi,  Hsifan  mountains,  August  17,  1934;  male 
51  mm.,  female  47  mm.,  and  an  adult  male  in  fresh  winter  plumage, 

Tatsicnlu.  Oetalicr  1.  iiicasiirinu-  57  mm.  in  the  wing. 

This  little  Willow  Warbler  belongs  to  the  subtropical  fauna  of  the 
Hsifan  mountains.  According  to  my  observations,  it  reaches  its  north- 
western point  of  distri])ntion  near  the  Chinese-Tibetan  border  city 
Tatsicnhi  and  does  not  occur  in  phy<io,i;eo<:raphically  Tibetan  country.  It 
is  quite  connnon  in  the  arid  gorires  of  rlie  Tung  river  valley,  where  it 
inhabits  thorny  thickets  and  can  be  easily  recognized  by  its  rather  loud 
and  harsli  call,  which  sounds  like  "  tack,  tack."    (E.  S.) 

Phylloscopus  fuscatus  robustus  Strcscniann. 

Abh.  u.  lior.  Mus.  1.  Tierkuude  Dresden,  XVI,  2,  p.  16,  1924.    (Sungpau,  upper  Min 
valley.) 

Three  males:  one,  Hsignolo,  September  20, 1934;  one,  Litang,  September 

24,  1934;  one,  Malashi,  September  30,  1934.  Seven  females:  two,  Hsignolo, 
SeptemlxT  20,  1934;  one,  Litang,  Se|itenibcr  24,  1934;  one,  Batang,  October 
27,  1934;  two,  ^Malashi.  September  30.  1934;  one,  Camp  145,  Dzogchen. 

These  l)irds  measure  50  to  03  nun.  in  the  wing. 

TIk-  Dusky  "Willow  Warbler  is  rather  connnon  in  the  dwarf  brush  region 
above  the  tiniberlinc  in  the  Chine-e  Tibetan  borderland.  It  avoids  the 
wooded  regions  and  seems  to  be  replaced  by  Weigold's  Willow  Warbler 
(Phylloscopus  weigoldi)  in  the  highest  and  northwestemmost  parts  of 
Sikong,  though  both  birds  are  found  together  in  the  southern  and  south- 
eastern parts  along  the  border  of  the  Hsifan  mountains.    (E.  S.) 

Phylloscopus  armandii  armandii  (Milne-Edw.) 

Ahromis  armandii  Milne-Edwards,  Nouv.  Arch.  Mus.  Bull.  Paris,  I,  p.  22,  1865. 

(Mountains  west  and  northward  of  Peking.) 

Nine  males:  time.  Tatsicnlu,-  October  10,  1935:  one,  same  locality, 
September  0.  1934;  one.  Hsignolo,  September  20,  1934;  two,  liatang, 
Cctober  27.  19;i4:  one.  Jyekundo.  ^lay  7.  1935.  Fi\-e  females:  one, 
^^'angmu.  n.orth  of  Tatsienhi,  August  22,  1934;  one,  Dawo,  September  25, 
1935;  iluee,  Batang.  October  27,  1934;  two  unsexed  specimens.  Camp  90, 
south  of  Jyekundo. 

Wing  measurements:  males  61-65  mm.;  females  60-63  mm.;  unsexed 
67.5-68  mm. 

Evidently  the  birds  from  Camp  90  are  larger  than  the  specimens  from 
Tatsienlu  to  Batang.   Owing  to  the  lack  of  material  from  the  interior  of 

Tibet  the  differences  in  wing  length  hardly  wanant  recognition  by  name. 
Later  exploration  might  prove  that  there  is  still  another  race  of  this  bird 
existing  in  the  highest  Tibetan  country,  distinguished  by  larger  size  than 
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the  two  known  races,  the  range  of  which  might  extend  from  the  sources 
of  the  Yalung  river  to  the  upper  Yangtse  f  Jyektindo),  Mekong  and  Salween. 
•  There  seems  to  be  the  same  tendency  with  Phylloscopus  armandii  as  with 
many  other  birds:  to  produce  a  larger  form  in  the  highest  Tibetan  uplands, 
wlierc  very  severe  climatic  conditions  prevail  throuiiliout  the  year. 

Also  the  specimens  of  the  Stotznci'-Weitiold  collection  belong  to  the 
tyi)ical  form,  as  well  as  the  birds  collected  by  Przewalski  on  the  upper 
Yellow  River  and  those  brought  by  Berezovski  and  Beick  from  Kansu. 
I  compared  these  birds  with  a  very  large  series  from  Kansu  (collected  by 
Walter  Beick,  now  in  the  Berlin  Museum)  and  was  not  able  to  find  any 
distinguishing  marks' in  the  colors.  However,  I  presume  that  the  southern 
limit  between  the  two  races  of  this  wide-ranging  Phylloscopus  cannot  be 
much  farther  south  than  the  Tatsienlu-Litang-Batang  road.    (E.  S.) 

Phylloscopus  pulcher  vegetus  (Bangs). 

Regvimdes  -pulcher  vegetus  Ban,s>.  Pioc.  Biol.  See.  Wash.,  XXVI,  No.  24,  p.  95, 
May  3,  1913.    (Ya  chia  kun,  .Szcrhuan.) 

Eight  males,  two  females,  one  unscxed  specimen,  Tatsienlu,  October  3, 

1935;  one  female,  Litang,  September  24,  1934;  all  specimens  in  fresh 

winter  i)lumage. 

Wing  measurements:  males  55-60  mm.;  females  57-59  mm.;  together 
55-60  mm. 

This  Willow  Warbler  is  common  throughout  the  Hsifan  mountains  and 
wooded  parts  of  Chinese  Tibet.  According  to  my  knowledge  its  breeding 
grounds  occur  at  about  4000  meters,  close  to  the  upper  tree  limit.   The  bird 

is  sensitive  to  sudden  changes  of  weather  and  temperature  and  reacts  cor- 
respondingly in  descending  from  its  lofty  region  as  soon  as  cold  weather 
comes  along.  In  Octol)or  T  found  hundi'ods  of  them  in  the  narrow  arid 
valleys  around  Tatsienlu,  wlicro  tlu  y  favor  tail  poplar  trees.    (E.  S.) 

Phylloscopus  proregulus  forresti  Rothschild. 

Nov,  Zool.,  XXVIII,  p.  45,  1921.    (Lichianj?  range,  Yunnan.) 

Four  males:  three,  Batang.  Octolier  23,  27,  1934,  measuring  53.5,  56.5 
and  53  mm.;  one,  Dawo.  Octolx'r  3.  1935,  measuring  56  mm. 

All  birds  arc  in  fresh  winter  ])lumag('.  bellies,  and  entire  underparts 
washed  with  lemon  color,  upper  parts  olive-brown. 

Forrest's  Crowned  Willow  Warbler  inhabits  the  coniferous  parts  and 
rather  damp  areas  of  the  woodland  region  of  the  high  mountains  of  Chinese 
Tibet.  In  winter  it  often  joins  parties  of  other  birds  such  as  titmice  and 
and  treecreepers.    (E.  S.) 

Phylloscopus  trochiloides  obscuratus  Stresemann. 
Oniith.  Monatsber.,  p.  74,  1929.  (Northern  Kansu.) 

Four  males  in  fresh  winter  plumage:  two,  Dawo,  September  1935;  one, 
September  1935;  one,  Hokow,  September  14,  1934.   Two  females:  Tung- 
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gnolo,  September  12,  1934;  Seshu,  Camp  137,  August  8,  1935.   One  un- 
sexed  specimen,  Camp  90,  south  of  Jyekundo,  May  25,  1935. 

I  refer  all  specimens  to  this  race,  as  they  are  distmguishable  from  . 
specimens  which  Weigold  collected  near  Sungpan,  by  all  the  characters 
which  Stresemann  gives  for  Ph..  trochiloides  ohacuratus.  The  two  speci- 
mens from  Camp  137  and  from  Camp  90  (south  of  Jyekundo)  are  even 
darker  than  Beick's  specimens  from  northern  Kansu  (Berlin  ^Museum). 

Wing  measurements:  males  60-64  mm.;  females  61-65  mm.;  together 
60-65  mm. 

This  bird  is  rather  common  in  the  wooded  region  of  the  Chinese  Tibetan 
borderhuid.  It  penetrates  into  Tibet  as  far  as  the  timber-belt  but  does 
not  occur  in  the  open  Tibetan  steppe  country.    (E.  S.) 

Phylloscopus  inornatus  mandellii  (Brooks). 

Regvloides  mandellii  Brooks,  Stray  Feathers,  p.  389,  1880.  (Sikkim.) 

Four  males:  two,  Malashi,  September  30,  1934;  one,  Dawo,  September 
27,  1935;  one,  Tatsicnlu,  October  3,  1935.  Three  females:  one,  Litang, 
October  15,  1934;  one,  Dawo,  September  27,  1935;  one,  Tatsienlu,  October 
3,  1935.  Seven  unsexed  specimens:  two,  Tatsienlu.  Scpteml)er  9,  1934  and 
October  3,  1935;  one,  Dawo,  September  27,  1935;  four,  Camp  90,  south 
of  Jyekundo,  Alay,  1935. 

These  birds  vary  in  wing  length  from  53.5  to  59  nnn. 

I  found  this  bird  fairly  common  among  the  coniferous  woods  of  the 
southern  parts  of  Khams.  South  of  Jyekundo,  however,  it  was  quite  rare. 
In  October  I  found  there  specimens  with  many  Phylloscopus  pulcher  vegetus 
in  a  stand  of  huge  poplar  trees  at  the  bottom  of  the  Tatsienlu  valley  at 
an  altitude  of  2700  meters.    (E.  S.) 

Phylloscopus  weigoldi  Stres. 

Phylloscopus  weigoldi  Stresemann,  Abh.  u.  Bp..  Mus.  f.  Tierkunde  Dresden,  XVI, 

2,  p.  16,  1924.    (Dschicsongca  near  Tatsi.-nlu.) 

One  pair,  upper  Yalung,  Camp  79,  Drechu  Gomba,  in  breeding  plum- 
age, June  10.  1935.    Male  62.5  mm.,  female  57  mm.  wing  measurement. 

Another  pair.  Camp  141,  September  2,  1935;  male  57.5  mm.,  female 
57  mm.  wing  measurement. 

It  is  hard  to  decide  wliether  this  bird  should  be  interpreted  as  a  distinct 
species  or  only  as  an  ecological  race  of  Phylloscopus  juscatus  as  it  only 
occurs  sporadically  on  the  dampest  and  highest  places  above  the  timber- 
line  in  the  dwarf-brush  region  which  forms  the  habitat  of  PhyUoscojma 
juscatus  rohustus. 

The  bird  penetrates  far  into  true  high  Tibetan  steppe  coimtry  and  seems 
to  replace  Phylloscopus  juscatus  in  the  northern  and  northwestemmost 
region  of  the  Tibetan  dwarf-brush  region.    (E.  S.) 
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Phylloscopus  occipitalis  coronatus  (Temm.  and  Schleg.)  ' 

Ficedula  coronata  Temminck  and  Schlegel,  in:  Seibold  Fauna  Japonica,  Aves,  p. 
48,  1847.  (Japan.) 

One  male,  Hoangnipii,  Hsifan  mountains,  August  10,  1934,  wing  59  mm. 
Two  females,  Lcngchi,  Hsifan  mountains,  August  17,  1934,  wing  60  mm. 

This  Willow  Warbler  seems  to  be  entirely  restricted  to  the  subtropical 
valleys  of  the  Hsifan  mountains,  where  I  secured  the  only  specimens  in 
tall  trees  along  the  mountainsides  at  an  altitude  of  1500  meters.  However, 
later  exploration  in  these  areas  might  prove  that  Phyll.  occipitalis  coronatus 
also  follows  the  gorges  of  the  larger  rivers  farther  into  true  Tibetan  country, 
possibly  as  far  as  deciduous  trees  go.    (E.  S.) 

Phylloscopus  reguloides  claudiae  (La  Touche). 

Acanthopneuste  trochiJoides  claudiae  La  Touche,  Bull.  B.  0.  Club,  XLIII,  p.  22, 
1922.   (Mengtz,  Yunnan.) 

Eight  males:  three,  Magidrong,  near  Hokow,  September  18,  1934;  one, 
Hokow,  September  13,  1934;  one,  Malashi,  September  30,  1934;  two, 
Tatsienlu,  September  2,  1934;  one,  Dawo,  Scjitcmber  25,  1935.  One  female, 
Dawo,  September  25. 1935.  Oneunsexed  specimen,  Wangmu,  near  Tatsienlu, 
August  22,  1934.    These  birds  measure  from  60-67  nun.  wing  lengtli. 

The  bird  favors  the  southeastern  Tibetan  woodland  region  where 
deciduous  trees  are  common  (birch,  poplar,  willow,  walnut)  among  the 
dark  coniferous  forests.  It  likes  the  high  tree  tops  along  the  streams  and 
rarely  ventures  into  the  deep  forest.    (E.  S.) 

Phylloscopus  magnirostris  Blyth. 

Joum.  As.  Soc.  Bengal,  XII,  p.  966,  1843.    (No  given  type  locality;  Calcutta.) 

One  male,  Hoangnipu,  Tung  valley,  August  10,  1934,  measuring  69  mm. 
in  the  wing  and  a  female,  near  Tatsienlu,  September  9,  1934,  measuring 
68  mm. 

This  extremely  shy  bird  lives  along  the  thickly  covered  streams  and 
rivers  in  the  Hsifan  mountains  and  in  the  lowest  valleys  of  Chinese  Tibet. 
Its  range  does  not  extend  far  into  proper  Tibetan  country.  The  bird  is 
seldom  seen  as  it  frequents  the  willow-thickets,  but  its  loud  voice  is  always 
heard  if  one  travels  along  in  the  stream  beds.    (E.  S.) 

Phylloscopus  trivirgatus  ricketti  (Slater). 

Cryptolopha  licketti  H.  H.  Slater,  Ibis,  p.  174,  pi.  4,  1897.    (Kuatim,  Fokien). 

An  unsexed  bird  with  a  wing  of  50  mm.  was  taken  near  Huangnipu  on 
August  15.    It  is  moulting  and  in  poor  plumage.    (R.  M.  S.) 

Seicercus  burkii  valentini  (Hart.) 

Cryptolopha  bwkU  valentini  Hartert,  Vog.  Pal.  Faxina,  I,  p.  497,  1907.  (Tai-pai- 

shan.) 

Two  specimens  with  wings  of  56  mm.  and  57  mm.,  were  secured  at 
Hwalinpin  in  August.    (R.  M.  S.) 
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Abrornis  albogularis  fulvifacies  Swinh. 

Abrurui.';  fnlvijacics  Swinhoe,  Proc.  Zool.  Soc.  Loiulon.  p.  132,  1S70.  (Szcchiian.) 

Two  iminulurc  males  were  sec-ured  at  Yachow  and  liuangnipu  in  August, 
and  one  unsexed  adult  at  Chengtii  in  July.    (R.  M.  S.) 

Prinia  inornata  exter  Tha^-cr  and  Ran  u  s. 

Prinia  inurnala  cxlcr  Thayer  and  Bangs,  Mem.  Mus.  Coiiip.  Zoul.  Harvard,  XL, 
No.  4,  p.  182,  1912.   (West  Szechuan). 

An  unsexed  bird  taken  at  Chungchow,  August  1.    (R.  M.  S.) 

Suya  crinigera  catharia  (Reich.) 

Prinia  catharia  Reichenow,  Om.  Monataber.,  XVI,  p.  13,  1908.  (Tatsiengluting, 
Szechuan.) 

Two  males  and  one  female  were  secured  at  C'liunsjchow,  Lutingcliao, 
Augusi  1  and  18.  Tlicy  are  moulting.  A  male  in  fresh  plmnagc  was  secured 
at  Leli,  December  16.    The  wings  range  from  45  mm.  to  58  mm.    (R.  M.  S.) 

BEQULIDAE 

Regulus  regulus  himalayensis  Jerdon. 

Bds.  India,  II,  p.  206,  1863.   (ex  Blyth,  M.  S.,  "  N.  W.  Himalayas  ".) 

One  pair,  Tunggnolo,  Camp  6,  September  9,  1934;  two  males  and  one 
female,  Hsignolo,  about  50  miles  west  of  Hokow,  Camp  12,  September  20, 
1934;  three  males  and  one  female,  Malashi  country,  south  of  Litang, 
Camp  18,  October  2.  19.31;  one  male,  Batang,  October  28,  1934;  one  unsexed 
specimen,  Camp  46,  February  1935. 

Wing  measurements:  males  52.5-58.5  mm.;  females  53-55  mm.;  unsexed 
specimen  56  nnn.;  tngctlier  52.5-58.5  mm. 

All  specimen.^  in  fre.^])  winter  plumage. 

Dr.  Stone,  wlio  I'eferred  tlic  s])e('imen.s  eollccied  on  tlie  first  Dolan  Ex- 
pedition of  1931,  from  the  neighborhood  of  Sungjmn,  to  Regulus  regulus 
yunnanensis  (Rippon),  states  that  he  could  not  see  the  differences  between 
his  specimens  and  true  himalayensis.  Having  met  with  the  same  diflSculty, 
I  sent  a  series  to  Leningrad  for  comparison.  I  therefore  refer  all  the  speci- 
mens of  the  second  Dolan  Expedition  to  this  form. 

Common  resident  of  the  fir  and  spruce  forests  of  Hsifan  and  Khams. 
Generally  met  in  the  company  of  other  birds.    (E.  S.) 

Leptopoecile  sophiae  obscura  Przew. 

Leptopoecile  obscura  Przcwalski,  Zapiski  Imper.  Akad.  Nauk  St.  Petersburg,  LV, 
p.  80,  1887.    (Northeast  of  Tibet). 

Six  males:  three,  Litang,  October  5,  1934;  one  Tatsienlu,  September 
1935;  these  specimens  are  in  winter,  the  following  two  males,  in  breeding 
plumage:  Jyckundo,  April  4,  1935. 

Four  females:  three,  Litang,  October  5,  1934;  one  Tatsienlu,  September 
1935. 
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Measurements:  males,  wing  51-52.5  mm.,  beak  10.5-11  mm.;  females, 
wing  50-52  mm.,  beak  11  mm. 

This  bird  is  very  widely  distributed  over  Chinese  Tibet,  ranging  from 
the  timberline  upward,  being  one  of  the  most  typical  species  of  the  dwarf 

pfiiil)  zone.  A  very  haiily  bird  which  may  be  found  even  in  midwinter, 
as  high  as  4600  meters.  It  is  extremely  gregarious,  moving  about  in  swarms 
like  titmice  and  very  often  as«noiatinG;  with  Paru8  superciliosa,  which  also 

inhabits  the  highest  brush  region.    (K.  S.) 

Lophobasileus  elegans  meissneri,  Schafer. 

Lophoba.tileus  elegans  meiasneri  Schafer,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  89, 
p.  385,  1937.   (Malashi,  country  south  of  Litang,  Sikong.) 

Five  males:  one,  Hsignolo,  September  20,  1934;  four,  Malashi,  south  of 
Litang,  September  29,  1934.  Two  females,  Malashi,  September  29,  1934. 
One  unsexed  specimen,  Hsignolo,  September  22,  1934. 

All  these  specimens  are  in  fresh  winter  plumage. 

Wing  measurements:  males  53-57  mm.;  females  o.^-'iG  mm. 

This  new  race  represents  a  fine  example  of  the  a  heady  well-proved 
theory  that  Sikong  (Khams)  birds  are  as  a  rule,  darker  than  specimens 
from  Kansu. 

These  birds  are  not  nnconnnon  in  the  (hirk,  palaearctic,  coniferous  forests 
of  Sikong.  Of  gregarious  habit,  they  like  to  associate  with  titmice  and 
treecreepers  in  swarms,    (  E.  S.  I 

MUSCICAPIDAE 
Alseonax  latirostris  latirostris  (Raffl.) 

Mu8cicapa  latirostris  Raffles,  Trans.  Lin.  See.  London,  XIII,  p.  312, 1822.  (Sumatra.) 

A  small  series  including  four  juvenals  in  spotted  plumage  was  secured 
at  Tatsienlu  in  October.    (R.  M.  S.) 

Hemichelidon  ferruginea  Hod--;. 

Hemichclidon  ferruginea  Hodgson,  Proc.  Zool.  Soc.  London,  XIII,  p.  32,  1846. 

(XclKll.) 

One  fenialr  ficun  Yachow  taken  in  August.    (R.  M.  S.) 

Siphia  parva  albicilla  (  Pall.) 

Musciriijm  albicilla  Pallas,  Zoogr.  Ros.so-Asiat.,  I,  p.  162,  1811.  (Dauria.) 
A  female  was  secured  at  Litang  in  September,  and  six  additional  speci- 
mens at  Tatsienlu  in  October.    (R.  M.  S.) 

Poliomyias  hodgsonii  (Verr.) 

Siphia  hodgsonii  Verreaux,  Nouv.  Arclh.  Mus.  Paris,  VI,  Bull.,  p.  34, 1870.  (Moupin.) 

Ten  adult  males:  one,  in  winter  plumage,  Hsignolo,  September  20,  1934, 
nine  in  fresh  breeding  plumage.  Camp  90,  south  of  Jyekundo,  May  25,  1935 ; 
two  immature  males  in  gray  plumage,  same  date  and  locality;  two  adult 
females  in  breeding  plumage,  same  date  and  locality. 


236 


PBOCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


Wing  measurements:  males  72-75  mm.;  immature  males  68-69.5  mm.; 
females  71-71.6  mm. 

One  single  specimen  from  Sikkim  in  the  Berlin  Museum  has  a  much 
smaller  bill. 

This  bird  is  distributed  over  wide  €ureas  of  the  Hsifan  mountains  and 
Khams,  being  fond  of  damp  and  heavy  forests  with  much  undergrowth; 
it  ranges  as  far  north  a>  the  wooded  regions  extend,  parallel  to  the  great 
river  canyons.  It  lives  in  thick  cover,  being  timid,  and  the  best  way  of 
watching  it  is  by  sittinc:  quietly  in  good  shelter  and  waiting  till  the  bird 
returns  to  its  favorite  spot.  The  male  birds  have  a  sweet  song,  brought 
forth  from  vantatic  points  in  tall  trees.  The  immature  males  in  their  gray 
postjuvenal  i)luin:iLie  sing  just  as  well  as  the  adult  birds.  Like  all  fly- 
catchers, they  are  solitary  birds,  but  sometimes  they  sing  and  breed  close 
together  in  the  thick  growth  of  the  river  beds,  so  that  one  can  hear  several 
birds  from  the  same  place.    (E.  S.) 

Zanthopygia  zanthopygia  (Hay). 

Mtudcapa  zanthopygia  Hay,  Madras  Journal,  XIII,  p.  162,  1845.  (Malacca.) 
Two  males  and  a  female  from  Yachow  taken  in  August.    (R.  M.  S.) 

Eumyias  thalassina  thalassina  (Swains.) 

Muscdcapa  thalassina  Swainson,  Nat.  Libr.,  XXI,  Flycatchers,  p.  262,  1838.  (India.) 

A  male,  a  "  female  ",  (probably  young  male),  and  a  juvenal  bird  from 
Huangnipu,  secured  in  August.    (R.  M.  S.) 

Culicicapa  ceylonensis  ceylonensis  (Swains.) 

Platyrhynchus  ceylonensis  Swainson,  Zool.  Illust.,  Ill,  ser.  1,  pi.  13,  1820.  (Ceylon.) 

Five  of  these  flycatchers  were  collected  from  Yachow,  Huangnipu, 
Sanchopin  and  Chungchow,  during  July  and  August.  The  wings  measure 
between  57  and  64  mm.    (R.  M.  S.) 

Tchitrea  incei  (Gould). 

Musdpeta  incei  Gould,  Bds.  Asia,  II,  pi.  10, 1852.  (Shanghai.) 
A  female  from  Chengtu,  taken  in  July.    (R.  M.  S.) 

MOTACILLIDAE 

Anthus  campestris  godlewskii  (Tacz.) 

Agrodroma  godlewskii  Taczanowski,  Bull.  Soc.  Zool.  France,  p.  128,  1876.  (Argun 
river,  South  Dauria.) 

Five  males:  three  from  Camp  72,  Jyekundo,  on  the  upper  Yangtse,  were 

taken  May  19,  1935  (wing  measurement:  91.5-96  mm.) ;  two  from  Camp 

139,  on  August  31, 1935  (measuring  91  mm.  in  the  wing). 

One  unsexed  specimen  from  Camp  139,  August  31,  1935,  with  a  wing 

measurement  of  91  mm. 

Fourteen  females  all  of  which  were  taken  near  Camp  139,  August  31, 
1935.   These  birds  measure  from  86  to  93  mm.  in  the  wing. 
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I  cannot  decide  whether  this  bird  breeds  in  the  lower  Tibetan  steppe 

country  or  not.    Tlie  sexes  scemc  to  migrate  in  different  flocks. 

The  bird  was  plentiful  in  late  August  and  September,  in  tlie  marshy 
valley  bottoms  of  the  iiazelle  steppe  country.  It  is  a  very  shy  bird,  easily 
recognized  by  its  very  harsh  voice.    (E.  S..) 

Anthus  hodgsoni  hodgsoni  Richm. 

Anthus  hodgsoni  Richmond,  Publ.  Carnegie  Inst.  Washington,  No.  54,  p.  493,  1907. 
(China.)    (New  name  for  Anthus  maculatus  Jerdon.) 

Eleven  males:  one,  Cheto  La  pass,  September  9,  1934;  four,  Malashi, 
south  of  Litang,  one  taken  September  29,  1934,  the  three  others  September 
30.  1934;  five,  Camp  142,  September  2,  1935;  one,  Tatsienlu,  October  3, 
1935.    These  males  measure  86-93.5  mm.  in  the  wing. 

Seven  females:  two.  ^Malaslii,  September  29,  1934;  one.  MiH  Ting 
(Halang).  October  24,  1934;  two,  Camp  142.  September  2,  1935;  one,  Dawo, 
Sei^tcmber  25,  1935;  one,  Tatsienlu,  October  3,  1935.  These  females  measure 
82-88  mm.  in  the  wing. 

These  birds  correspond  to  the  original  description;  therefore  I.  refer 
all  my  specimens  to  this  form. 

Common  breeding  bird  in  the  subalpine  palaearctic  woodland  region  of 
Khams,  Chinese  Tibet.  It  lives  at  altitudes  between  2700  and  4600 
meters.    (E.  S.) 

Anthus  roseatus  Blyth. 

Anthus  roseatus  "  Hodgson "  Blsrth,  Joum.  As.  Soc.  Bengal,  XVI,  No.  5,  p.  437, 

May  1847.  (Nepal.) 

Twelve  adult  males  from  Oain|i  77,  upper  Yangtse  river,  northeast  of 
Jyekundo  were  collected  April  Ki,  1935.  Tliese  birds  measure  88-91  mm. 
in  the  wing.  Two  adult  females,  same  date  and  locality,  measure  87  and 
86.5  mm.  in  the  wing. 

The  proportion  in  numbers  of  these  males  and  females  collected  on  the 
same  day  along  a  little  brook  (tributary  of  the  Drechu) ,  indicates  that  the 
male  birds  probably  migrate  a  little  earlier  than  the  females. 

A  pair  of  juvenal  birds  with  rather  abraded  plumage,  were  taken  on  the 
Dashanling  pass  on  August  12,  1934;  the  male  measuring  89.5  mm.  and 
the  female  84.5  mm.  wing  length.  The  juvenal  i)lumage  does  not  show 
any  well-pronounced  markings;  it  is  heavily  mottled  with  greenish-gray 
and  olive-brown,  the  chest  not  showing  any  reddish  wash,  which  charac- 
terizes the  full  grown  plumage  of  the  adult  bird. 

This  bird  is  common  in  the  high  alpine  districts  above  the  timberline, 
ranging  nearly  over  our  entire  «q)loration  field.  Being  fond  of  swamps, 
it  lives  in  the  Hsifan  mountains  as  well  as  in  the  whole  of  Khams,  and  is 
common  among  the  high  alps  around  Jyekundo,  but  it  does  not  occur  in  the 
denuded  dry  and  cold  mountains  of  the  northern  Kiang  or  wild  yak  steppes. 
It  seems  to  need  a  certain  amount  of  dwarf  scrub  cover  and  moisture  for 
existence. 


238 


PROCEEDINGS  OF  THE  ACADEMY  OF 


LVOL.  XC 


In  the  lower  woodland  region  it  is  replaced  by  Anthus  hodgsoni  hodgsoni, 
and  in  the  steppes,  by  Anthiis  campestris  godlewskii.    (E.  S.) 

Anthus  spinoletta  blakistoni  Swinh. 

Anthus  blakiiiioni  Swinhoc,  Proc.  Zool.  Soc.  London,  p.  90,  1863.   (Banks  of  the 

Yanqitso  river  loO  miles  inland.) 

Two  adult  males  in  breeding;  pluniacc  from  Jyekimdo  (Camp  72),  upper 
Yangtse  river,  April  1  and  9,  1935;  and  one  unsexed  speeimen,  same  locality. 

The  males  measure  93-94  nnn.:  the  unsexed  bird  92  mm.  in  the  wing. 

These  three  birds  (in  breeding  plumage)  cannot  be  distinguished  from 
birds  collected  by  Beick  in  Kansu  (Berlin  Museum) .  However,  the  reddish- 
yellow  wash  on  the  chest  might  prove  to  be  a  little  more  intensive  with 
high  Tibetan  birds  in  comparison  with  Kansu  specimens. 

Four  females  in  winter  plumage;  all  were  taken  in  Batang,  December 
7,  1934,  measuring  93-96  mm,  in  the  wing. 

In  winter  plumage  these  Tibetan  birds  seem  to  differ  from  Kan.su  speci- 
mens in  being  generally  darker.  The  spots  on  the  throat  and  chest  are  more 
plentiful  and  larger  in  Tibetan  birds,  which  was  further  proved  by  com- 
parison with  one  skin,  collected  by  A^'eigold.  Also  the  entire  underparts 
seem  to  be  more  heavily  washed  with  gra\'.  the  entire  upperparts  are  more 
heavily  striped,  mixed  with  black  markings,  while  Kansu  specimens  are 
more  uniform  in  color  with  a  brownish  wash  instead  of  gray. 

Apparently  the  bird  only  migrates  through  Tibet,  but  does  not  breed 
there.  On  migration  the  sexes  seem  to  be  in  different  flocks.  The  birds 
are  fond  of  swampy  ground  in  the  bottoms  of  the  valleys  at  altitudes  be- 
tween 2500  and  3500  meters.    (E.  S.) 

Oreocory  sylvanus  (Blyth). 

Hetenira  sylvana  "Hodgson"  Blyth,  Joum.  As.  Soc.  Bengal,  XIV,  p.  566,  1845. 

(Nepal.) 

A  female  in  worn  plumage,  was  taken  at  Nitou,  August  13.  Its  wing 
measures  78.5  mm.    (R.  M.  S.) 

Motacilla  flava  beema  (Sykcs). 

Motacllla  beema  Sykes,  Proc.  Zool.  Soc.  London,  p.  90,  1832.    (Dekkan,  India.) 

Two  males:  one,  Tatsienlu,  September  6,  1934,  the  other  Camp  140, 
September  1,  1935. 

!\reasurements:  Tatsienlu,  wing  75  mm.,  tarsus  22.5  mm.,  tail  65  mm.; 
Camp  140.  wing  81  nun.,  tarsus  22  mm.,  tail  66  mm. 

Six  females:  four,  Tatsienlu,  September  6.  1934;  one,  Tunggnolo,  Sep- 
tember 11,  1934;  one,  Camp  140,  September  1,  1935.  These  females  meas- 
ure: wing  75-81  mm.,  tarsus  21.5-23  mm.,  tail  63.2-69  mm. 

This  race  only  migrates  across  the  Chinese-Tibetan  plateau-land.  Mr. 
Whistler  kindly  informed  me  that  it  never  breeds  in  Ladak,  Kashmir,  or 
Western  Tibet.    (E.  S.) 
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Motacilla  citreola  citreola  Pall. 

MolaciUa  citreola  Pallas,  Reise  Versch.  Prov.  Russ.  Reiches,  III,  p.  696,  1776.  (In 
Sibiria  orientaliore  frequens,  rarior  minorque  in  Russia.) 

Three  hybrid  specimens:  MotadUa  citreola  citreola  Pallas  x  MotaciUa 

citreola  calcarata.   Genuine  citreola,  three  males:  two  from  Tmi^nolo, 

September  11,  1934;  one  from  Jyekundo,  May  15,  1935.    These  birds 

measure  91-93  mm.  in  the  wing.   One  female,  Jyekundo,  May  15,  1935, 

measuring  90  mm.  in  the  wins;. 

Hybrids.  Ono  male,  Jyekundo,  April  10,  1935;  wing  88  mm.;  this 
specimen  is  very  dark  on  tlu^  ujipoi-  part*,  nnicli  like  ralr(tral<i ;  ihv  iii>per 
back  between  the  sliouklers  being  black,  the  lower  back  and  rump  with  a 
vcrv"  distinct  urayisli  wash. 

One  mak',  Camp  76.  April  15,  1935;  winu'  90  mm.  This  specimen  is 
much  lighter  than  the  former  one,  according  to  wing  length  and  color  of 
the  upper  parts,  more  like  citreola.  However,  it  has  a  black  band  between 
the  yellow  of  the  head  (upper  neck)  and  the  back.  Upper  back  between 
wings,  grayish  black  (like  rump  of  former  specimen)  lower  back  and  rump, 
lighter  grayish  black. 

One  male,  Jyekundo,  May  15,  1935;  wing  84  mm.  like  calcarata.  This 
third  hybrid  si)ecimen  resembles  citreola  very  much,  except  that  the  band 
on  the  hind  neck  is  grayish  black,  the  upper  parts  otherwise  gray,  as  in 
citreola. 

These  birds  might  come  from  breeding  gromids  hitherto  unknown,  where 
botli  races  interbreed,  probably  the  mountain  chains  of  the  middle  Altai  or 
from  northwestern  Mongolia. 

Motacilla  citreola  citreola  is  a  rare  migratory  bird  on  the  Tibetan 
plateau,  and  docs  not  breed  there.    (E.  S.) 

Motacilla  citreola  calcarata  Hoilys. 

MolaciUa  calcarata  Hodgson,  Asiatic  Researches,  XIX,  p.  190,  1836.  (Nepal.) 

According  to  my  large  series  of  breeding  birds  from  Sikong  (Khams, 
Chinese  Tibet)  and  the  High  plateau  of  Tibet,  Motacilla  citreola  weigoldi 
(Rensch),  which  was  supposed  to  have  a  longer  bill,  cannot  be  recognized 
as  a  distinct  race.  I  consider  weigoldi  (Rensch)  a  synon3rm  of  calcarata 
(Hodgson). 

Nine  males:  si\.  Jyekundo,  May  15,  1935;  three,  Litang,  September  24, 

and  October  12.  1934.    Tlie^e  males  measure  83.5-88.5  mm.  in  the  wing. 

Five  females:  three.  .lyckiindo.  ^lay  15,  1935.  and  two,  Litang.  Sep- 
tember 24,  1934  and  October  7,  1934.  These  females  measure  81.5-86.3 
mm.  in  the  wing. 

The  wings  are  a  little  longer  in  freshly  moulted  plumage.  The  autumn 
specimens,  females  and  juvenal  birds,  are  easily  distinguished  from  citreola 
by  haying  darker  and  duller  upixr  parts. 

This  bird  breeds  in  the  high  Tibetan  plateau-land  on  swampy  ground. 
(E.  S.) 
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Motacilla  cinerea  caspica  (S.  G.  Gmelin). 

Parus  caspicm  S.  G.  Gmelin,  Reise  Eussland,  III,  p.  104.  pi.  20,  fig.  2, 1774.  (Euzeli, 

Caspian  Sea.) 

Two  males:  one,  Tatsienlu,  October  1,  1935;  and  one,  west  of  Tatsienlu, 
taken  September  9,  1934,  measuring  78  and  79.5  mm.  respectively. 

Six  unsexed  specimens  from  Tatsienlu,  all  of  which  were  taken  October 
1, 1935,  measuring  from  79  to  84  mm.  in  the  wing. 

Apparently  this  wagtail  does  not  breed  in  Tibet,  though  I  found  one 
specimen  May  11,  1931,  near  Cliciiswei  in  the  Hsifan  mountains. 

In  the  spring  and  autumn  the  bird  is  quite  common  along  small  brooks 
and  mountain  streams  in  Hsifan  and  the  Chinese  Tibetan  mountains.  (£^.  S.) 

Motacilla  alba  baicalensis  Swinh. 

Motacilla  bnicalcnsis  Swinhoe,  Proc.  Zool.  Soc.  London,  No.  23,  p.  363,  May  2, 1871. 

(East.Tii  Tilict.) 

One  female  wa-^  taken  near  Jyekundo  on  the  upper  Yangtse,  April  1, 
1935,  measuring  92  njm.  in  the  wing. 

This  specimen  on  migration  was  picked  out  of  a  large  flock  of  Motacilla 
alba  alhoides.  It  remained  the  only  specimen  of  this  race  I  have  seen  on 
the  entire  trip.  Apparently  this  race  touches  the  eastern  Tibetan  plateau 
country  only  on  its  eastern  spurs,  near  the  borders  of  the  Hsifan  mountains, 
on  its  seasonal  migration.  It  is  known  however,  to  migrate  through  Tsaidam 
and  the  Ala  Shan.    (E.  S.) 

Motacilla  alba  leucopsis  Gould. 

Motacilla  leucopsia  Gould,  Proc.  Zool.  Soc.  London,  p.  78,  1837.  (India.) 

Eight  adult  males:  five,  Yalung  steppes  near  Kanzc,  Camp  142,  Sep- 
tember 2.  1935;  two.  Camp  143.  Septemlxr  2.  3,  1935;  one.  Camp  12, 
September  20,  1934.    These  males  measure  92.5-95  mm.  in  the  wing. 

Two  juvenal  males:  one,  Camp  143,  September  3,  1935.  measurinfi  88 
mm.  in  the  wing;  the  other,  Tatsienlu,  September  7,  1934,  measuring  85  mm. 
in  the  winsr. 

Seventeen  females;  one,  liokow,  Se])tember  14,  1934;  four,  Camp  22, 
October  15,  1934;  three,  Yalung  steppes  near  Kanze,  Camp  142,  August  31, 
1935;  two,  Camp  142,  September  2,  1935;  seven.  Camp  143,  September  3, 
1935.   These  females  measure  83-92  mm.  in  the  wing. 

This  race  breeds  only  on  the  Tibetan  steppe  country  while  it  is  replaced 
by  MotacUla  alba  alhoides  in  the  mountainous  parts  of  Tibet,  as  well  as  in 
the  Hsifan  mountains.    (E.  S.) 

Motacilla  alba  alhoides  Hodgs. 

MotacUla  alhoides  Hodgson,  Asiatic  Researches,  XIX,  Art.  12,  p.  191, 1836.  (Nepal.) 

The  birds  which  breed  in  the  subtropical  Red  Basin  of  Szechuan,  as 
well  as  in  the  subtropical,  deeply-cut  valleys  of  the  Hsifan  mountains 
(Gung,  Ya,  Min) ,  show  white  chins  in  the  breeding  plumage.   These  birds 
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in  their  breeding  plumages  are  otherwise  identical  with  the  high  alpine  and 
Tibetan  winter  birds,  which  have  black  chins  and  throats  during  the  breed- 
ing season.  These  subtropical  birds  must  be  considered  an  ecological  race 
of  MotacUla  cdba  alhoides. 

I.  Summer  Birds  from  the  Subtropics  with  White  Chins 

Three  males:  one,  thirty  miles  northeast  of  Yachow,  August  3,  1934; 
one,  Nitou  in  the  Hsifan  mountains,  August  15,  1934;  one,  Waszekou,  Tung 
river  valley,  August  20,  1934.  These  males  measure  83.5-95  mm.  in  the 
wings. 

Two  females:  one.  thirty  miles  northeast  of  Yachow,  Aiifjust  3,  1934; 
the  other  one  from  Waszekou,  Tung  valley,  August  20,  1934.  The  females 
measure  84  and  91  mm.  respectively. 

//.  Summer  Birds  from  Tibetan  country  with  Black  Chins.    (High  Alpine 

Birds) 

Four  males:  three,  Jyeknndo.  on  tlic  iij^per  Yanptsc,  April  1,  1935;  one 
from  the  same  locality  taken  on  April  6,  1935.   These  males  measure  94-95 

mm.  in  tlie  wing. 

Four  females:  three.  Jyeknndo.  on  the  upper  Yangtse,  April  1.  1935;  one, 
Camp  136.  Atigust  10.  1935.    Tliese  females  measure  91-94  mm.  in  tlie  wing. 

These  sunmier  birds  with  black  chins,  have  much  thicker  plumage  than 
the  subtropical  summer  birds  with  white  chins.  The  black  on  the  chest 
also  reaches  farther  down  toward  the  belly  in  these  high  Tibetan  specimens. 
It  seems  that  the  subtropical  birds  do  not  moult  in  early  spring,  but  breed 
in  winter  plumage.  In  any  case,  the  breeding  plumage  of  the  slightly 
smaller  subtropical  birds  is  not  distinguishable  in  color  from  the  winter 
plumage  of  the  High  Tibetan  birds.  The  base  of  the  throat  feathers  of 
High  Tibetan  birds  is  bhick  in  breeding  plumage,  while  the  winter  speci- 
mens of  Tibet  and  the  -unnner  specimens  of  the  subtropics  show  a  white 
base  to  the  throat  feathers.  Because  of  finding  adult  subtropical  bii'ds 
with  white  chin  feathers  in  August,  I  cannot  agree  with  \\\'igold's 
position  that  the  breeding  birds  of  the  subtropical  lowlands  moult  between 
the  first  and  second  brood. 

///.  Winter  Birds  from  Iligh  Tibet  irith  ^Yhit(  Chins 

Six  males:  one,  Litang,  October  12.  1934;  one.  Camp  22.  Octobei-  15, 
1934:  two.  Batang.  Oct()i)er  25,  and  December  (3,  1934;  one,  Beyu,  February 
7,  1935;  and  one,  Dawo,  September  23,  1935.  These  specimens  measure 
91-97  mm.  in  the  wing. 

Two  females:  Dawo,  September  29,  1935,  measuring  89  and  91  mm.  in 
the  wing. 

The  white-chinned  summer  birds  of  the  higher  mountain  valleys  in  the 
subtropical  environment  of  the  Hsifan  mountains  (Waszekou)  reach  the 
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wing  measurements  of  the  high  Tibetan  birds,  but  remain  constant  con- 
eeming  the  white  chin  feathers  (like  the  birds  of  the  Red  Basin) .  There- 
fore, we  are,  strictly  speaking,  able  to  distinguish  three  ecological  forms  of 
Motaciila  alba  alboides  in  breeding  plumage:  Small  size  with  white  chin 
(from  the  subtropical  Red  Basin  600-700  meters) ;  Large  size  with  white 
chin  (from  the  arid  river  valleys  of  the  Hsifan  mountains,  1000-1800 
meters) ;  Large  size  with  black  chin  (from  Tibetan  territory  west  anrl  north- 
west of  Tatsienlu,  Khams,  and  high  Tibet,  up  to  Jyekundo,  2500-5000 
meters) . 

The  juvenal  birds  of  this  race  have  ashy  gray  throats  and  chests  and 
dull  white  bellies.  The  entire  upper  i)arts  are  gray  with  brown  feather 
edgings.  The  postjuvenal  moult  takes  place  from  the  end  of  August  till 
the  middle  of  September  in  Tibetan  territory. 

Through  the  kindness  of  Col.  R.  Memertzhagen,  who  owns  a  large  series 
of  breeding  birds  from  Ladak,  we  found  that  this  race  differs  much  in  the 
amount  of  white  in  the  wing.  There  seems  to  be  a  slight  tendency  in  the 
western  Tibetan  birds  to  show  more  white  in  the  wing  than  there  is  in  the 
birds  of  Szechiian  and  eastern  Tibet. 

Common  breeding  bird  along  the  streams  and  rivers  of  our  entire  field 
of  exploration,  with  the  excei)ti()n  of  the  steppe  country,  where  MotacUla 
alha  Inicopsis  takes  its  place.    (E.  S.) 

Dendronanthus  indicus  (Gni.) 

MotaciXla  indica  Gmeliu,  Syst.  Nat.^  I,  p.  962,  1788.    (ex  Sounerat  and  Latham: 
India;  Gould,  Bds.  Asia,  pi.  67.) 

One  single  unsexed  but  adult  specimen  was  taken  in  the  hills  covered 
with  pme  forest,  of  the  subtropical  Red  Basin  of  Szechuan,  near  Chungchow, 
on  August  1,  1934,  measuring  78  nam.  in  the  wing. 

The  bird  is  in  full  moult,  therefore  it  cannot  be  looked  upon  as  a 
migrating  specimen. 

I  found  several  adult  birds  with  their  young,  furnishing  evidence  enough 
that  the  bird  certainly  breeds  in  the  Szechuan  Red  Basin.  The  finding 
of  this  bird  in  subtropical  environment — hitherto  it  was  known  to  breed 
only  in  Ussuria.  Sachalin,  Korea  and  Chihli — supports  Baker's  puzzling 
statement,  that  this  species  breeds  in  Burma  and  Assam.    (E.  S.) 

lA]mDA£ 

Lanius  sphenocercus  giganteus  Frzew. 

Lcamu  giganteus  Frzewalaki,  Zapiski  Imp.  Akad.  Nauk  St.  Petersburg,  LV,  p.  86, 
1887.  (Yellow  River.) 

Two  males  were  taken  near  Camp  145  on  September  4,  1935,  measuring 
138  mm.  and  139  mm. 

One  female  was  collected  in  the  high  alps  near  Batang  on  December 
7,  1934;  it  shows  a  wing  measurement  of  147  mm. 
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Two  unsexed  specimens  came  from  the  Tsong  Ben  La  pass,  near  Batang, 
January  22,  1935,  and  from  Camp  145,  September  4,  1935,  both  measuring 

134  mm.  in  tlie  wing. 

The  Ginnt  Shrike  inhabits  only  Tibetan  territory  and  does  not  occur 
in  the  H.-it'an  mountains.  It  lives  in  the  hirrli  alps  alonn;  the  timberline 
and  also  brecMls  in  the  dwarf  scrub  region  of  the  soutliern  steppe  country. 
The  bird  is  very  shy.    (E.  S.) 

Lanius  cristatus  iucionensis  L. 

Lanius  Iuci())icn.si.-;  Linnaeus,  Syst.  Nat.,  cd.  XII,  p.  135,  170G.  (In  insula  lucionensi.) 

A  pair  in  very  worn  i)hiiiiau('.  in  full  moult,  from  Sanchoi)in.  sub- 
troi)i('al  valley  of  the  Hsifan  mountains,  taken  Au,mist  15,  1934;  the  male 
showing  91  nun.,  the  female  85  nun.  wing  measurment. 

This  bird  belongs  to  the  subtropical  fauna  of  the  Red  Basin  of  Szechuan, 
penetrating  the  low  parts  of  the  Hsifan  mountains  through  the  great  river 
trenches.    (E.  S.) 

Lanius  schach  schach  L. 

Linnaeus,  Syst.  Nat.,  ed.  X,  p.  94,  1758.   (South  China.) 

Two  males  of  this  species  were  taken  in  the  Szechuan  Red  Basin;  one, 
Chengtu,  July  30,  1934,  measuring  103  mm. ;  the  other,  45  miles  northeast 
of  Yachow,  August  2,  1934,  measuring  108  mm.  in  the  wing.  Both  birds 
in  worn  summer  plumage,  badly  moulting. 

This  bird  takes  the  place  of  Lanius  tephronotiis  in  the  subtropical  low- 
lands of  western  China.  It  is  quite  common  in  the  hilly  districts  of  the 
Red  Basin  in  the  neighborhood  of  human  habitation.  It  avoids  dense 
forests  and  seems  to  work  up  on  the  lowest  parts  of  the  spurs  of  the  high 
mountains  of  Hsifan.    (E.  S.) 

Lanius  tephronotus  (Vig.) 

Collurio  tepkronotm  Vigors,  Froc.  Zool.  Soc.  London,  I,  No.  4,  p.  43,  1831.  (April 
6, 1831).  (Himalayan  Mountains.) 

Five  adult  males:  one,  Tunggnolo,  September  11,  1934;  three,  Camp  72, 
Jyekundo,  upper  Yangtse  river,  May  19,  1935;  one,  Camp  136,  August  10, 
1935.  Wing  measurements:  99-105.5  mm. 

Two  adult  females:  one,  west  of  Tatsienlu,  September  9, 1934;  the  other 
from  Camp  136,  August  9,  1935,  measuring  101  mm.  and  103  mm.  in  the 
wing,  respectively. 

One  jiuTnal  male  from  Camp  136,  August  9,  1935,  measuring  99  mm. 
in  the  wing. 

The  Gray-backed  Sln-ike  occurs  in  the  Hsifan  mountains  and  is  a  com- 
mon bird  throughout  the  Tibetan  a!j;rictiltui'al  districts  of  Khanis  (Chinese 
Tibet),  ranging  northward  as  far  a:5  Jyekundo  in  the  Yangtse  river  valley. 
In  its  southern  habitat  the  bird  is  a  resident,  while  it  migrates  in  winter 
from  the  northern  parts  of  its  range  to  the  southern  valley.    (E.  S.) 
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STUBHIDAE 

Spodiopsar  sericeus  (Gm.) 

Stumw  aericeua  Gmelin,  Syst.  Nat.,  p.  805,  1788.  (China.) 
A  pair  from  Yachow  in  August.    (R.  M.  S.) 

ZOSTEBOFIDAE 
Zosterops  simplex  simplex  Swinh. 

Zosterops  simplex  Swinhoe,  Proc.  Zool.  Soc.  London,  p.  203,  1863.  (CSiina.) 

A  series  of  this  White-eye  was  collected  at  Nitou,  Chengtu  and  Yachow, 
during  August.    (R.  M.  S.) 

PLOCEIDAE 

Uroloncha  striata  squamicollis  Sliarpe. 

Urolonrlia  i:(iu(unicoIlis  Sh;irpc,  Cat.  Birds  Brit.  Mus.,  XIII,  p.  359,  1890.  (Szcchuan.) 

A  small  nuiiiber  of  this  Paddy-bird  was  secured  at  Yachow  and  Chung- 
chow,  in  August.    (R.  M.  S.) 

Passer  montanus  maximus  Scliiifcr. 

Passer  inoiUanus  inaxitnus  Schaler,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  89,  p.  385. 
1937.   (Jyekundo,  S.  Kokonor.) 

Eleven  males:  one,  Nitou,  Hsifan  mountains,  August  8,  1934;  three, 

Litang,  October  6,  1934;  three,  Batang,  October  27,  1934;  three,  Jyekundo, 
April  2,  1935;  one,  Rongbatsa  (Kanze),  September  7,  1935. 

Four  female.^:  throe,  I.itang,  September  24,  193-i;  one,  same  locality, 
October  6.  1934.    One  unsexed  si)ccimen  from  lU)n<:batsa,  September  7, 1935. 

A\'imi  measurements:  males  74-84  mm.;  females  74-77.55  mm. 

This  Tibetan  Tree  Sparrow  is  lar.iicr  than  P.  v).  kcDisiK  tisis.  The  mider 
parts  arc  duller  in  color  and  show  more  allinity  to  obscuratus.  The  beaks 
average  a  little  longer  than  in  kansuensis,  but  are  more  slender.  Especially 
the  upper  mandibles  are  more  pointed,  the  apex  is  very  slender  and  slightly 
curved  downwards.  The  di£Ferences  in  color  between  this  race  and 
kansuensis  are  extremely  slight,  even  in  large  series,  the  main  character 
being  the  extraordinary  length  of  the  wing.  In  fact  we  find  with  this  bird, 
as  is  also  true  with  many  other  species  in  our  country  of  exploration,  that 
the  wing  measurments  constantly  increase  the  higher  and  farther  north  we 
find  the  specimens.    (E.  S.) 

Passer  montanus  obscuratus  Jacobi. 

Abh.  u.  Bor.  Mus.  Tier-  u.  Vdlkerk.  Dresden,  XVI.  No.  1,  Tell  2,  April  15,  1823. 

(Hu])eh  and  Szechiian.) 

Two  males:  one,  Chengtu,  July  7,  1934,  wing  04.5  nnn.;  one,  Chung- 
chow,  in  the  Red  Basin  of  Szechuan,  July  31,  1934,  wing  65  mm. 

I  have  been  able  to  compare  a  series  of  five  birds  from  the  Szechuan 
basin  (Berlin  and  Dresden  Museums)  with  a  series  of  sixteen  from  Litang, 
Batang,  and  Jyekundo,  with  the  result  that  I  found  them  to  be  two  well- 
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defined  races.  This  race  is  distributed  throughout  the  lowlands  of  Szechuan 
province,  including  the  Red  Basin,  from  which  it  enters  some  of  the  main 
ri\'cr  valleys  (Min  and  Ya) .  In  Sungpan,  however,  and  westwards  beyond 
the  Hsifan  mountain  ranges,  we  encounter  another  much  larger  race  of  tree 
s]iarrow,  which,  owing  to  lack  of  material,  previously  had  been  considered 
F.  m.  obscuratus.    (E.  S.) 

Passer  rutilans  rutilans  (Temm.) 

Fringilla  rutilans  Tcinminck,  PI.  Col.,  Ill,  pi.  488,  1829.  (Japan.) 

One  adult  male  from  the  neighborhood  of  Yachow,  on  the  borderline 
between  the  Red  Basin  of  Szccliuan  and  the  s!)urs  of  the  H.-^ifan  mountains:. 
Subtropical  habitats.  t(>a  gardens  with  hirge  walnut  trees,  the  hoHows  of 
which  form  shelter  and  breeding  ])hices  for  this  bird.  On  August  8.  1934, 
a  moulting  bird  showed  tlie  phuuage  very  mucli  faded,  wing  length  70.5  nun. 
Tills  form  is  widely  distributed  along  the  western  borders  of  the  Red  Basin, 
and  enters  only  the  large  river  valleys  which  are  connected  with  it  (Min 
valley  to  Maochow).  It  does  not  occur  beyond  the  Hsifan  mountain 
ranges,  where  the  larger  rivers  form  a  direct  connection  with  Yunnan. 
Even  in  the  Tung  valley  we  met  with  the  other  race,  Passer  rutilans  in- 
tensior  (Rothsch.).    (E.  S.) 

Passer  rutilans  intensior  (Rothschild). 

Bull.  B.  O.  Club,  XLIII,  No.  CCLXXI,  p.  11,  October  27,  1922.  (Mekong  Valley.) 

One  adult  pair,  two  juvenal  females,  Nitou,  Tung  valley,  Hsifan  moun- 
tains, August  8, 1934. 

Wing  measurements:  male  71  mm.;  female  68  mm.;  juvenal  60-66  nun. 

This  race  inhabits  the  arid  zones  of  the  large,  meridional  river  valleys 
of  eastern  Tibet  and  Ytmnan.  wliich  are  open  to  the  south.  Resident  in 
the  southern  gorges  (bend  of  the  Yanutse  rivei-  north  of  Lichiangi.  but  semi- 
migratory  fiu'thcr  north.  Near  Hokow,  on  the  Yaituig,  and  prol)al)ly  also 
near  Batang,  on  the  Yangtse  river,  these  birds  disappear  during  the  colder 
months  of  the  year.    They  live  and  breed  in  holly  trees.    (E.  S.) 

FBINOILLIDAE 

Mycerobas  camipes  (Hodgs.) 

Coccothrauates  camipes  Hodgson,  Asiatic  Researches,  XIX,  Art.  12,  p.  151,  1836. 
(Nepal.) 

Eight  males:  four  from  Camp  25,  west  of  Litang,  October  18,  1934; 
four  from  Camp  47  (Beyii),  February  7,  1935.  These  males  measure 
117-129  mm.  in  the  wing. 

Six  females:  all  of  which  were  taken  near  Camp  47,  February  7,  1935, 
measuring  116-123  mm.  in  the  wing. 

The  females  are  generally  smallei-  tlian  the  males.  The  great  individual 
difference  in  size  of  the  ])ody.  as  well  as  of  the  bills,  is  very  striking  in  this 
species.   Also  the  dilferences  in  shape  of  the  bills  are  very  great,  but  not 
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entirely  due  to  individual  variation.  The  apex  of  the  bill  becomes  worn 
with  age  and  the  homy  covering  seems  to  peel  off  and  be  renewed  regularly. 

This  bird  is  a  common  resident  of  the  juniper  forests  of  pliy>iogcographi- 
cal  Tibet,  ranging  from  Tatsienlu  in  the  southeast,  up  to  Jyekundo,  in  the 
northwest,  in  our  field  of  exploration.    (E.  S.) 

Chloris  sinica  sinica  (L.) 

FringUla  sinica  Linnaeus,  Syst.  Nat.,  ed.  XII,  I,  p.  321,  1766.  (China.) 

Three  adult  males:  one,  Chungehow,  August  1,  1934;  one,  Yachow, 
August  8,  1934;  one,  Hoangnipu,  August  11,  1934.  These  birds  measure 
77-80.5  mm.  in  the  wing. 

One  ju venal  male  was  taken  in  Yachow,  August  8,  1934,  measuring 
79  mm.  in  the  wing. 

Two  females,  taken  in  Yachow  on  the  same  date  measure  76  and  76.5 
mm.  in  the  wing. 

The  adult  males  are  in  very  much  abraded  summer  plumage. 

In  the  females  the  yellowish  green  of  the  chest  and  belly  is  quite  dark, 
bordered  with  a  distinctly  brownish  wash.  The  plumage  is  loose  and  thin, 
the  body  feathers  are  already  in  moult.  The  upper  parts  of  the  males  are 
dirty  olive  brown  with  a  greenish  gloss.  The  backs  of  the  females  are 
more  uniformly  brownish  gray.  The  juvenal  plumage  is  striped  and 
mottled  with  gray  on  the  upper,  as  well  as  on  the  under  parts. 

The  base  color  of  the  under  parts  of  the  yoimg  male  shows  yellow:  the 
throat      in  ]K)?^t-juv('iial  nioult,  witli  a  few  bright  yellow  feathers. 

This  bird  is  restricted  to  the  subtropical  parts  of  the  Red  Basin  of 
Szechuan  (where  it  is  fond  of  the  hilly  parts,  living  in  pine  forests),  and 
also  occurs  in  the  deep,  agricultural  valleys  of  the  Hsifan  mountains,  not 
entering  Tibetan  territory.    (E.  S.) 

Carduelis  flavirostris  miniakensis  (Jacohi). 

AcanLhis  flavirostris  miHiakcnsis  Jacobi,  Abh.  u.  Ber.  Zool.  Mus.  Dresden,  XVI, 
No.  1,  p.  25,  1923.   (Bameh  and  Dawo,  near  Tatsienlu  and  Kansego.) 

Seven  males:  two  were  taken  from  the  vicinity  of  Jyekundo,  April  3 
and  June  19,  1935;  four  came  from  the  large  plain  of  Litang,  taken  October 
8,  1934 ;  one,  west  of  Tatsienlu,  September  10,  1934.  These  males  measure 
77.5-79.5  mm.,  with  an  average  of  78  mm.  in  the  wing. 

Three  females:  one  taken  near  .Tyeknndo.  April  3,  1935;  two  in  Litang, 
October  8.  1934.    Tlie  females  measure  76-78  mm.  in  tlie  wing. 

The  morphological  differences  l)etween  this  form  and  Carduelis  flaviros- 
tris leimonias,  the  lighter  race  from  Kansu  (Beick  coll.,  Berlin  Museum), 
described  by  Meise,  were  easily  detected  with  this  series.  I  was  imable 
to  find  any  difference  in  size  between  the  two  forms.  As  there  were  no 
adult  specimens  taken  in  the  northernmost  part  of  its  range  on  the  upper 
Yangtse,  near  the  bifurcation  of  the  Chumar  and  Ulan  Muren,  the  question 
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whether  the  birds  are  larger  in  the  highest  northern  areas  of  Chinese  Tibet, 
remains  unsolved.  However,  I  am  inclined  not  to  believe  in  a  geographical 
dimorphism  in  size,  as  the  bird  lives  in  its  southern  range  only  in  the  highest 
and  most  desolate  valleys  and  on  the  plateau  country  of  the  gazelle  steppe, 
while  in  the  northern  parts  of  eastern  Tibet,  it  inhabits  only  the  deepest 
erosional  valleys. 

Three  immatnro  ])inls  taken  near  Camp  117,  July  1.  liavc  yellow  ])ills; 
the  under  part:^  arc  uniformly  mottled  with  grayish  brown,  the  longitutlinal 
stripes  on  the  chest  very  faint.  Also  the  ui)per  parts  of  The  juvcnal  plum- 
age are  more  uniform  in  color  with  a  very  distinct  brownish  wash. 

This  bird  docs  not  occur  in  tlic  iisifan  mountains;  it  belongs  to  the 
typical  Tibetan  resident  fauna.  It  is  a  hardy  bird,  gathering  in  large 
flocks  in  autumn  to  winter  in  the  Tibetan  agricultural  districts.    (E.  S.) 

Uragus  sibiricus  lepidus  David  and  Oust. 

Uragus  lepidua  David  and  Oustalet,  Ois.  Chine,  p.  359,  pi.  XC5VIII,  1877.  (La 
chaine  montagneuae  du  Tsing-ling,  Shend.) 

One  male  specimen  from  the  Yangtsc  valley  near  Derge,  taken  February 
9,  1935,  measuring  74  mm.  in  the  wing.  The  bird  is  in  fine  winter  plumage. 
The  .«ilky  front  of  the  head  and  throat  and  the  rosy-red  chest  correspond 
to  the  description.  The  belly  feathers  are  whitish,  becoming  grayer  toward 
the  tail  and  under  tail  feathers,  therefore  this  specimen  does  not  yet  seem 
to  show  the  fine  plumage  of  an  adult  male,  completely  moulted. 

A  rare  resident  species,  populating  the  deep  valleys  of  the  Hsifan  moun- 
tain and  the  woodland  zone  of  Chinese  Tibet  (Sikong).    (E.  S.) 

Pyrrula  erithaca  wilderi  Riley. 

Riley,  Proc.  Biol.  Soc.  Washington,  31,  p.  33,  1918.  (Chihli.) 

Three  males  and  three  females  from  the  upper  Yangtse,  collected  near 
Beyii,  February  7,  1935.   All  birds  in  fine  winter  plumage. 

This  bird  is  not  very  common,  but  widely  distributed  over  the  deciduous 
woodland  region  of  Khams,  Chinese  Tibet.  It  does  not  occur  in  the  dense 
coniferous  forests.    (E.  S.) 

Brytfarina  rubicilla  severtzowi  (Sharpe). 

Carpodania  severtzowi  Sharpe,  Proc.  Zool.  Soc.  London,  p.  354,  1886.  (Turkestan 

and  Yarkand.) 

Three  adult  males  from  the  region  of  the  upper  Yangtse  river  valley, 
north  of  the  timberline;  one  taken  near  Camp  73,  Ajn-il  13,  1935;  one,  Camp 
117,  June  29,  1935;  one,  Camp  128;  July  17,  1935.  These  birds  measure 
115-118  mm.  in  the  wing. 

One  immature  male  in  gray  plumage  from  the  gorges  of  the  upper 
Yangtse,  near  Jyekundo,  Camp  76,  June  8,  1935;  measuring  112  nun.  in 
the  wing. 

Three  females  from  the  same  localities,  along  the  Yangtse  river;  two, 
Camp  73,  April  13, 1935;  one.  Camp  101,  June  9, 1935. 
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My  birds  are  distinctly  darker  than  s]^cciraens  from  western  Tibet 
(Aleinertzhagen  coll.)  and  from  eastern  Turkestan  (kindly  examined  by 
Dr.  Stcgmann,  Leningrad).  I  came  to  the  conclusion  that  the  darker  colors 
of  the  red  feather?,  a?;  well  as  of  the  melanins,  are  due  to  abrasion,  as 
nearly  all  of  my  specimens  are  sununer  birds  with  nuich  worn  plumafre. 
Dr.  Steuniann,  to  whom  I  sent  a  few  birtls.  sutiiiested  at  first  that  they  be- 
longed to  a  new  I'ace,  but  later,  after  comparing  more  material,  he  said 
that  the  sui)i)osed  darker  form  certainly  could  not  be  surrounded  on  all  sides 
by  one  slightly  differentiated  form.   I  refer  my  specimens  to  aevertzowi. 

I  met  this  bird  only  in  a  very  small  area  along  the  banks  of  the  Yangtse 
river,  north  of  the  timberline.  Erythrina  rubiciUa  replaces  Erythrina 
n^ncilloides  in  the  cliffs  of  the  valley  bottoms,  where  it  breeds.    (E.  S.) 

EiTthrina  nibicilloides  rubicilloides  (Przew.) 

Carpodacus  ribicilloidcs  Przowalski,  Mongol  i  Strana  Taii^iut.  2,  p.  90.  pi.  12,  1876. 
(Kansu.)    (Transl.:  Rowley,  Orn.  Misc.,  H,  p.  299,  pi.  54,  iv,  1877.) 

Five  adult  males:  three,  Beyii  (Camp  47),  February  7.  1935;  one.  Camp 
72.  Jyekundo,  May  19,  1935;  one.  Camp  137,  August  11.  1935.  These  males 
measure  105-112  mm.  in  the  wing.  The  bird  is  darker  red  in  abraded 
summer,  than  in  fresh  winter  i)lumage. 

One  innnature  male  in  gray  plumage  taken  on  the  Tsong  Ben  La  pass, 
east  of  Batang,  on  October  22,  1934,  with  a  wing  measurement  of  104  mm. 

Three  females:  two  from  Camp  47,  Beyii,  on  February  7,  1935;  one  from 
the  Tsong  Ben  La,  on  October  22, 1934.  These  birds  measure  102-103  mm. 
in  the  wing. 

Thi-  Hose  Finch  is  quite  rare  in  Chinese  Tibet  (Sikong),  ranging  over 
the  high  alps,  mostly  above  the  timberline.  It  docs  not  occur  in  the  Hsifan 
mountains.  Near  Jyekundo  it  occurs  with  Erythrina  rvhicUla,  but  lives 
and  breeds  higher  than  the  latter.    (E.  S.) 

Erythrina  thura  feminina  (Rippon). 

Carpodacus  thura  jemininus  Rippon,  Bull.  B.  O.  Club,  XIX,  No.  CXXIX,  p.  31, 
Dec.  31,  1906.    (Yangtse  River,  W.  Yunnan.) 

Five  adult  males,  all  of  them  taken  in  the  neighborhood  of  Mili  Tmg, 
near  Batang  (Yangtse  river),  October  24,  1934.  The  wing  length  of  these 
birds  varies  from  83  mm.  to  88.5  mm.  All  are  in  fine  winter  plumage. 

Four  adult  females:  one,  Malashi,  south  of  Litang,  September  29,  1934; 
one,  Batang,  November  11,  1934;  one,  Beyii,  Camp  47,  February  7,  1935; 
one  taken  near  the  Gur  La  pass  on  the  Yangtse-Mekong  divide,  southwest 
of  Jyekundo,  on  May  5,  1935.  These  females  measure  83-87  mm.  in  the 
wins:. 

One  immature  male  in  p;ray  juvenal  plumage  not  showing:  any  red: 
Mili  Tinti',  near  Batani-;.  October  24,  1934,  measurini:-  84  mm.  in  tlie  wing;. 

Tiiesc  specimens  seem  to  be  a  little  smaller  than  birds  from  Kansu, 
belonging  to  dubius. 
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This  bird  is  one  of  the  most  characteristic  species  of  the  palaearctic 
coniferous  woods  of  Khams  (Chinese  Tibet).  It  ranges  from  Yunnan,- 
following  the  great  river  trenches  northward  to  the  tree  limit  in  the  valleys 
of  the  upper  Yangtse  and  Mekong.  The  bird  has  a  very  distinct  call, 
resembling  the  bleating  of  a  young  goat  or  sheep.  The  bird  is  not  shy  and 
can  be  easily  observed  along  the  upper  timberline  of  large  fir  or  spruce 
forests.    (E.  S.) 

Erjrthrma  pulcherrima  argyrophrys  (Ber.) 

Carpodacus  argyrophrys  Berlioz,  Bull.  Mus.  Paris,  (2),  I,  No.  2,  p.  131,  Feb.  1929. 

(Northeast  China.) 

Four  adult  males:  one  was  taken  near  Camp  76,  upper  Yangtse  river 
neai-  Jyekundo.  Api'il  15,  1935;  two  from  Camj)  137,  upper  Yangtse,  August 
11,  1935.  These  birds  show  much  abrasion.  One  from  Dawo,  September 
26,  1935 ;  the  latter  has  not  yet  completed  the  post-juvenal  moult.  These 
male  birds  measure  82.5-90  mm.  in  the  wing,  the  great  variation  probably 
being  due  to  the  different  stages  of  moult. 

One  immature  male  in  post-juvenal  moult  showing  the  first  adult  feathers 
on  the  back  and  flanks,  was  taken  in  Hsignolo,  September  20,  1934,  measur- 
ing 88.5  mm.  in  the  wing. 

Four  adult  females:  one  taken  near  Camp  135,  September  7,  1935;  one, 
near  Hsignolo,  Se])tember  20,  1934;  one,  Camp  25,  October  18,  1934;  one, 
Camp  26,  October  19,  1934.  These  females  measure  80.5-85  mm.  in  the 
wing. 

This  species  closely  resembles  Eriithrina  cos  (Strescmann)  but  the  differ- 
ence in  wing  length  is  very  constant  throughout  my  series.  I  was  unable  to 
find  any  difference  in  color  among  the  females  of  both  species.  The  adult 
males  of  this  species,  however,  have  much  lighter  reddish  feathers,  and  the 
whitish  colors  of  the  feathers  around  the  anus  are  constant  and  correspond 
exactly  to  the  distinction  given  by  Stresemann  in  the  original  description 
of  eos. 

In  Sikong,  the  bird  is  not  quite  as  common  as  Erythrina  eos;  it  seems  to 
be  restricted  to  lower  altitudes  in  the  Tibetan  agricultural  districts  of 
Chinese  Tibet.  It  is  not  as  hardy  as  Erythrina  cos.  Although  able  to 
collect  forty-five  sjiecimens  of  Erythrina  eos,  I  collected  only  nine  specimens 
of  E.  p.  argyrophrys.    (E.  S.) 

Erythrina  eos  Stresemann. 

Orn.  Monat.-^l)cr.,  XXXVIII.  Xo.  3.  p.  7.5,  May  1930.  (Sunupan.) 

Thirty  adult  males  of  tliis  species  were  taken;  one,  Wangmu,  near 
Tatsienlu,  August  22,  1934;  one,  Tunggnolo,  September  11,  1934;  two, 
liokow,  September  14,  1934;  one,  Camp  26,  October  19,  1934;  two,  Leh,  near 
Batang,  Yangtse  river-gorge,  November  19,  and  December  30,  1934;  eleven, 
Beyii  (Camp  46) ,  February  7,  1935 ;  three,  Kolondo,  Camp  53,  February  17, 
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1935;  one.  liulio.  February  23,  1935;  three,  Camp  74,  upper  Yangtsc,  near 
Jyekundo.  \\m\  13.  14,  1935;  five,  Camp  76,  upper  Yangtsc  river,  April  15, 
1935  and  one  from  the  Gur  La,  Yangtse-]\Iekong  divide,  southwest  of 
Jyekundo,  May  1935.  These  males  measure  68-79  mm.  in  the  wing.  The 
large  difference  in  wing  length  seems  to  be  due  to  seasonal  variation.  The 
average  wing  length  is  77  mm. 

Five  immature  males  in  gray  plumage;  two  were  taken  in  Tunggnolo, 
September  11,  1934;  two  in  Leh,  November  19,  1934;  one  in  Kolondo^ 
February  17,  1935.   These  birds  measure  75.6-78.5  mm. 

Xino  females:  one  was  taken  near  Wangmu,  north  of  Tatsienlu,  August 
22,  1934;  four  from  Leh,  south  of  Batang,  November  19.  1934;  one  from 
Beyii,  February  7,  1935;  one,  Gur  La,  Yangtse-]\Ickong  divide,  southwest 
of  Jyekundo,  May  5,  1935;  one,  Cainji  7(5.  upper  Yan<rtse,  near  Jyekundo, 
April  15,  1935;  and  one,  Tatsienlu,  October  1,  1935.  These  females  measure 
72-76  nmi.  in  the  wing. 

The  })ost-juvenal  moult  of  the  young  males  from  the  first  brood  ooours 
in  September,  the  warmest  month  in  High  Tibetan  territory.  The  young 
males  from  the  second  brood  seem  to  remain  gray  for  the  first  year. 

This  bird  seems  to  live  and  breed  higher  than  Erythrina  jnUcherrima 
argyrophrys,  descending  to  lower  altitudes  only  in  winter,  when  they  gather 
in  large  flocks  in  the  Tibetan  agricultural  districts.    (E.  S.) 

Erythrina  rhodopepla  (Vig.) 

Fringilla  rhodopepla  Vigors,  Proc.  Zool.  Soc.  London,  p.  23,  1831.  (Himalayas.) 

I  found  only  one  female  specimen  of  this  very  rare  bird  at  an  altitude 
of  3700  meters,  near  the  Cheto  pass,  west  of  Tatsienlu.  The  bird  was  still 
moulting,  being  in  very  worn  condition  of  plumage.  The  wing  measures 
70.5  mm. ;  the  tail  62  mm. ;  and  the  tarsus  18  mm. 

Pere  David  collected  only  one  gray  specimen  of  this  species  in  Mupin, 
Zappey  brought  three  from  the  Washan  at  an  altitude  between  3600-^70 
meters,  and  Wicgold  took  one  also  from  the  Washan.  The  ])ivd>  seems  to  be 
a  rare  breeding  bird  in  the  Hsifan  mountains,  but  certainly  does  not  live  in 
physiogeographical  Tibetan  territory.    (E.  S.) 

Enrthrina  vinacea  vinacea  (Verr.) 

Carpodacus  vinnmif;  YvYvoAux.  Xouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  39,  1870. 

(Montafrnos  du  'I'liilid  (•hiiu)is.) 

A  single  specimen  of  this  rare  species  was  taken  near  llwalinpin,  in  the 
Hsifan  mountains,  August  10,  1934.  The  very  much  al)raded  wing  measures 
only  69  mm.  The  bird  is  in  full  moult,  but  agrees  with  the  specimens  in 
the  Berlin  ]\luseum. 

This  Rose  Finch  does  not  penetrate  palaearctic  Tibetan  country  but 
seems  to  be  restricted  to  the  subtropical  Hsifan  mountains.    (E.  S.) 
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Erythrina  trifasciata  (Verr.) 

Carpodacus  irijascialus  Verreaux,  Nouv.  Arch.  Mus.  Paris,  VI,  Bull.,  p.  39,  1870. 

(Montagnes  du  Thibet  rliinois.) 

One  pair  was  taken  in  Mili  Tinjr.  near  Batang  October  24.  1934,  the  male 
niea^urinfr  86.5  mm.,  the  female  8G  mm.  in  the  wing.  Tlie  male  is  in  juvenal, 
the  female  in  frcr^h  winter  i)lumage. 

This  rare  bird  lives  in  the  eastern  and  southeastern  parts  of  Sikong 
(Khams),  and  probably  also  in  the  palaearctic  regions  of  the  Hsifan 
mountains  at  high  altitudes.  It  is  fond  of  coniferous  woods,  but  does  not 
penetrate  far  into  Tibet.    (E.  S.) 

Erytiirina  erythrina  roseata  (Hodgs.) 

Pyrrhvlinota  roseata  Hodgson,  Proc.  Zool.  Soc.  London,  XIII,  No.  146,  p.  36,  Aug. 
1845.  (Xor-iil.) 

Five  adult  males  apparently  in  red  breeding  plumage,  a  few  showing 
moult  and  feather  wear,  one  taken  August  22,  still  has  a  few  gray  juvenal 
feathers  on  the  throat.  One  taken  in  Wangmu,  north  of  Tatsienln.  August 
22,  1934;  one,  from  Tatsienln,  September  6,  1934;  five  specimens  from  (Jamp 
135,  Yangtse  river  valley  northeast  of  Jyekundo,  August  8,  1935.  Wing 
measurements,  84-87  mm. 

Three  immature  males  in  gray  juvenal  plumage:  one,  Camp  135,  August 
8, 1935;  one,  Tatsienlu,  October  1,  1935;  one,  the  Tsong  Ben  La  pass,  east 
of  Batang,  October  22, 1934,  measuring  83.5-85  mm.  in  the  wing. 

Two  females  taken  in  Tatsienlu,  October  1,  1935,  measuring  84-85  mm. 
in  the  wing. 

A  migratory  bird  in  Tibetan  territory,  it  does  not  occur  in  the  Hsifan 
mountains,  although  quite  common  in  the  scrub  zone  of  the  highest  agri- 
cultural valleys.    (E.  S.) 

Pyrrhospiza  punicea  szetschuana  (Bainchi). 

Bull.  Acad.  Sci.  St.  Petersbourg,  (6),  I,  p.  189,  1907.   (Southwest  Kansu  and  north- 
em  Szechuan.) 

One  male  and  two  females  from  the  Batang  mountains  taken  November 
17, 1934.  The  wing  of  the  male  measures  120  mm.  and  the  bill  14  mm.;  the 
females  113-117  mm.  and  14-14.5  mm. 

The  yellowish  color  of  the  rump  feathers  in  the  females  is  very  striking 
in  this  long-billed  race.   The  male  is  dark  brown  on  the  upper  parts. 

Rar(  resident  and  a  very  hardy  bird  of  the  highest  alpine  districts  above 
the  timberline  in  the  Hsifan  mountains  and  southern  Sikong  (Chinese 
Tibet) .   It  does  not  penetrate  far  into  the  interior  of  Tibet.    (E.  S.) 

Loxia  curvirostra  himalayensis  (Blyth). 

Loxin  himalayensis  Bl3rth,  Joiim.  As.  Soc.  Bengal,  XIII,  No.  156,  p.  952,  Dec.  1844. 

(Nepal.) 

A  single  poorly  skinned,  nmch  damaged  female  specimen  was  taken  in 
the  Malashi  country,  south  of  Litang  October  3,  1934,  measuring  87.5  mm. 
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in  the  wing.   It  has  a  few  green  feathers  scattered  among  the  plumage  of 

the  upper  parts  and  is  gray  on  the  sides. 

The  Himalayan  Crossbill  occurs  only  in  physiogeographical  Tibetan 
country.  It  is  a  rare  bird,  wandering  over  wide  strctciics  of  country,  appear- 
ing here  and  there  si)oradically.  It  lives  on  the  spores  of  firs  and  spruces, 
and  seems  to  be  restricted  to  the  coniferous,  virgin  woods  of  Sikong  (Kliams, 
Cliinesc  Tibet).  I  found  it  in  1931  near  Sungpan;  1934  in  Malashiland;. 
near  Batang,  and  in  1935,  near  Derge.    (E.  S.) 

Kozlowia  roborowskii  (L'rzcw.) 

LeucosI icic  ruburuivskit  Przewal^ki,  Ibis,  j).  411,  1887.    (Aschuon  Nor  Mount:iins, 
TilxM.) 

Kozlowia  bianchi  Kozlow,  Exped.  Kozlowi,  Aves,  p.  21,  pi.  1,  1907.   (Type  Letu- 
costicte  roborowskii.) 

Out  of  a  series  of  six  birds,  only  two  were  sent  to  Germany.  This  pair 
was  taken  near  Camp  117,  in  the  high  Tibetan  steppe  mountains  (wild  yak 
steppe) ,  the  male  measuring  125  mm.  in  the  wing  and  12.5  mm.  in  the  bill 
(from  nostril  to  apex),  while  the  female  measures  120  mm.  in  the  wing  with 
a  bill  12  mm.  in  length. 

The  white  spots  on  the  head  and  neck  of  the  males  become  very  smalt 
and  scarce  during  the  breeding  season. 

The  female  has  a  yellow  beak.  Its  primaries  are  much  more  abraded 
than  those  of  the  male,  though  l)oth  birds  were  taken  on  the  same  day. 
Kozloiria  is  one  of  the  most  characteristic  resident  birds  of  the  northern- 
most and  highest  mountains  of  the  Tibetan  wild  yak  steppe.  It  is  very 
rare.    (  E.  S.) 

Montifringilla  nivalis  henrici  (Oust.) 

Eurhinospiza  hcnrlci  Oustalet,  Ann.  Sci.  Nat.,  Zool.,  (7),  Xll,  p.  293,  pi.  IX,  1891. 
(Tibetan  Plateau.) 

Six  adult  males  were  taken  near  Camp  79,  on  the  upper  Yalung  river,. 
May  3,  1935.   These  birds,  measure  from  120  to  124  mm,  in  the  wing,  the 

bills  (from  nostril  to  apex)  measure  14  to  16  mm.  in  length. 

Six  adult  females  from  the  same  locality,  same  date,  measure  116-120' 
mm.  in  the  wing,  14.5-15  nun.  in  the  bills. 

The  females  are  a  little  smaller  than  the  males.  The  i)lumage  of  the 
upi)er  jiarts  is  the  same  in  both  sexes.  The  entire  bill  of  the  male  is  glossy 
black,  while  the  female  has  a  yellowish  lower  beak.  The  black  throat  of 
the  male  is  only  faintly  indicated  in  the  female,  only  the  base  of  the  throat 
feathers  being  black,  the  tips  whitish.  The  sides  of  the  neck,  the  brown- 
markings  on  either  side  of  the  chest  and  the  cheeks,  are  more  colorful  in: 
the  male. 

Resident  of  the  highest  Tibetan  steppe  mountains  north  of  the  timberline.. 
Does  not  inhabit  the  wooded  zone  of  Sikong.  It  is  a  very  hardy  bird.. 
(E.  S.) 
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Montifringilla  adamsi  adamsi  Adams. 

MontijnngiUd  mlmnsi  Adams  (ex  Moore  M.S.),  Proc.  Zool.  Soc.  London,  p.  482, 

ISoS.  (Liuli.k.) 

Ten  adult  nuiles:  five  were  taken  in  Litang,  October  12,  15,  1934;  one, 
Camp  63,  near  Seshu,  upper  Yalun^  steppes,  March  14,  1935;  two,  Jyckundo 
(Camp  72),  April  2,  1935;  two,  Camp  78,  April  17,  1935.  These  males 
measure  108-115  mm.  in  the  wing. 

Four  adult  females,  all  of  which  were  taken  in  Litang,  October  12,  15, 

1934,  measuring  102-110  mm.  in  the  wing. 

The  breeding  plumage  of  this  species  seems  to  be  a  little  lighter,  especi- 
ally on  the  upper  head  and  back,  than  the  freshly  moulted  winter  pknnage, 
which  shows  a  yellowish  wash  on  the  under  parts.  Due  to  abrasion  of  the 
primaries,  the  breeding  birds  of  April  have  a  little  shorter  wings  than 
autumn  specimens. 

Two  nestlings  have  yellow  legs  and  beaks.  The  upper  parts  of  the 
juvenal  birds  are  mottled  with  brown,  tlie  sides  of  the  body  are  washed  with 
a  reddish  color. 

This  mountain  finch  is  widely  distributed  over  the  rocky  valleys  of  the 
high  Tibetan  steppe  country;  it  neither  occurs  in  the  Hsifau  mountains  nor 
in  the  Tibetan  woodland  zone  of  Sikong,  being  restricted  to  the  open 
country.    (E.  S.) 

Montifringilla  ruficollis  ruficollis  Ulan  ford. 

Proc.  As.  Soc.  liengiil,  p.  227,  1871.    (Kaiigra  Laiiiu  Pass,  15,500  ft.,  north  of 
Sikkim.)   Gould,  Bds.  Ada,  V,  pi.  6. 

Seven  adult  males  taken  at  Seshu  (Ju  Gomba),  Camp  61,  February  25, 

1935,  measuring  from  94  to  97  mm.  in  the  wing.  One  male  from  Camp  117, 
June  29,  1935,  also  measuring  97  mm.  in  the  wing. 

Four  adult  females  were  taken  at  Seshu  (Ju  Gomba),  Camp  61,  February 
25, 1935,  measuring  from  91  to  96  mm.  in  the  wing. 

Two  juvenal  birds  in  immature  plumage  were  collected  near  Camp  117, 
June  29,  1935.  Both  arc  females  and  measure  81  and  84  nun.  in  the  wing. 
The  juvenal  bii'ds  are  distinguishable  by  having  very  soft  and  woolly 
feathei's.  The  black  >ti-ipe  on  the  chin  is  not  yet  developed,  the  rusty-red 
markings  on  the  neck  and  the  Hanks  of  the  body  are  very  faint.  The  stripes 
of  the  upper  parts  are  generally  darker,  the  color  of  the  upper  head  is  darker 
grayish  brown,  than  with  the  mature  birds  which  are  lighter,  with  a 
distinctly  reddish  wash  on  the  upper  parts. 

Like  Montifringilla  taczanowskii  this  bird  lives  on  the  high  Tibetan 
treeless  stci)iic  country  in  biocoenosis  with  Ochotona  melanostoma,  but  it 
ranges  a  little  higher  than  M.  taczanowskii.  It  does  not  occur  in  the  wooded 
parts,  of  Sikong.    (E.  S.) 
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Montifringilla  blanfordi  blanfordi  (Hume). 

Stray  Feathers,  p.  487,  1876.  Collected  by  Mandelli,  Cat.  Birds,  Brit.  Mus.,  Xn, 

pi.  4.  (Tibet.) 
Pyrigilauda  barbata  Przewalski.  Ibis,  p.  412,  1887, 

Two  adult  males  were  taken  near  Camp  117,  June  29,  1936,  measuring 
94  and  98  mm.  in  the  wing. 

Two  females  from  Camp  124,  taken  July  5, 1935  measure  94  and  95  mm. 

The  plumage  of  these  adult  birds  is  much  worn  and  abraded,  especially 
the  primaries,  causing  the  great  variation  in  wing  length  amongst  the  males. 

Four  unsexed  juvenal  birds  from  Camp  117,  taken  June  29,  measure  BO- 
SS mm.  in  the  wing. 

I  sent  a  few  specimens  for  comparison  to  Dr.  Stegmann,  who  confirmed 
the  fact  tliat  all  my  specimens  belong  to  the  tyincal  form. 

I  found  this  bird  only  in  the  highest  Tibetan  steppes,  on  the  uppermost 
Yangtse,  in  semi-deserts  and  rolling  plains  of  the  wild  yak  steppe.    (E.  S.) 

Montifringilla  taczanowskii  (I'rzcw.) 

MontijringUla  mandelli  Hume,  Stray  Feathers,  p.  488^  1876.    ("  Borders  of  Thibet, 

north  of  Native  Sikkim  ".) 
Onychospiza  taczanowsldi  Przewalski,  Mongol  i  Strana  Tanjiut.  2,  p.  SI.  XI, 

1876.   Translat:  Rowley's  Orn.  Misc.,  II,  p.  290,  1877.    (Tetunga  and  Kukunor, 

steppes  in  northern  Tibet.) 

Seven  males:  six  taken  near  Camp  57,  upper  Yangtse,  February  21, 1935; 
one,  near  Camp  79,  on  the  upper  Yalung,  April  28,  1936.    These  birds 

measure  104-112  mm.  in  the  wing. 

Two  females,  both  taken  near  Camp  79,  on  the  upper  Yalung,  April  27, 
28,  1935,  measuring  107  and  108  mm.  in  the  wing.  A  female  taken  in  July 
in  much  alu'adcd  plumage,  is  a  little  darker  than  the  birds  in  fresh  winter 
and  brcctling  plumage. 

A  very  characteristic  bird  of  the  high  Tibetan  steppe  countr>-.  where 
Ochotona  mclanostoma  is  plentiful.  It  lives  in  biocoenosis  with  these  small 
rodents,  sleeping  and  breeding  in  their  burrows.    (E.  S.) 

Leucosticte  nemoricola  (Hodp;s.) 

Fringilauda  ncmuriculd  Hodjison,  Asiatic  Researches,  XIX,  p.  158,  1836.  (Nepal.) 

Six  adult  males  were  taken  near  Camp  79,  on  the  upper  Yalung,  Alay 
4  and  6,  1935,  measuring  100-103.5  mm.  in  the  wing. 

Five  adult  females,  four  taken  near  Camp  79,  May  6,  1935,  with  wing 
measurements  from  95  to  102  mm.;  and  the  other,  near  Batang,  October  28, 
1934,  with  a  wing  length  of  99  mm. 

Three  juvenal  birds,  Tatsienlu,  September  30,  1935:  one  male  measuring 
97  mm.;  one  female,  93  mm.;  and  one  unsexed  juvenal,  94  nun.  wing  length. 

The  outer  feather  margins  of  the  upper  parts  are  more  washed  with  red 
in  fresh  than  in  worn  plumage.  With  the  young  birds  from  Tatsienlu  (most 
likely  second  brood),  the  bills  are  not  yet  fully  grown;  the  entire  plumage 
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is  browner,  which  is  best  shown  on  the  upper  part  of  the  head,  the  back, 
chest  and  on  the  sides  of  the  neck. 

Common  resident  of  the  high  alps  of  the  Hsif  an  mountains  and  Sikong, 
ranging  as  far  north  as  Camp  79.  This  bird  might  also  be  found  in  the 
highest  coniferous  forests  of  the  palaearcitc  region.    (E.  S.) 

Lencosticte  brandti  haematoi^gia  (Gould). 

MorUifringiUa  haematopygia  Gould,  Proc.  Zool.  Soc.  London,  p.  114, 1851.  (Tibet.) 

Three  males  and  two  femal(  s  from  Drechu  Gomba,  on  the  upper  Yalung 
rWvv,  Kiang  steppe  country,  the  males  measuring  116-118  mm.,  the  females 

112-114  mm.  in  the  wintr. 

This  race  is  much  Hghtci'  than  Loicosticfi  brandti  irnltcri  of  tlie  Hsifan 
mountains  and  Sikung.  It  ranges  over  all  the  high  stci)i)e  mountains  of  the 
interior  of  eastern  Tibet,  going  as  far  north  as  the  Kiikushili  and  jn'obably 
also  the  Borhan  Bhota  and  Marco  Polo  ranges.  Resident  of  the  highest 
parts  of  the  Kiang  and  wild  yak  steppe,  living  with  Koslowia  rohorowskii 
in  some  localities.    (E.  S.) 

Leucosticte  brandti  waiter!  (Hartert). 

Vc^.  Pal.  Fauna,  I,  Heft  2,  p.  138,  June  1904.   (Sungpan,  Szcchuau.) 

Five  adult  males  in  fresh  winter  plumage,  with  rather  light  colors,  the 
rump  more  buff  than  in  breeding  plumage.  One  specimen  was  taken  on  the 
Shari  La  pass  (Gari  La),  east  of  Batang,  January  24,  1935;  all  the  others 
near  the  Bonya  Plain  (Camp  36),  January  25, 1935.  These  males  measure 
117.5-121  mm.  in  the  wing. 

Four  females  in  winter  plumage  show  the  same  characteristics  as  the 
above  mentioned  males.  Two  from  Gemoh,  east  of  Batang,  January  22, 
1935;  two  from  the  Bonya  Plain  (Camp  35),  January  25,  1935.  These 
females  measure  108.5-115  nnn.  in  the  wing. 

This  bird,  which  inhal)its  the  high  alps  of  the  Hsifan  mountains,  is  also 
quite  common  in  Sikong  (Kliams),  al)()ve  the  timljerline.  but  is  replaced  by 
Leucosticte  brandti  haematopygia  in  the  steppe  mountains  nortli  of  the 
timberline.    (E.  S.) 

Petronia  petronia  jyekundensis  .schiitcr. 

Petronia  petronia  jyekundensis  Schafer,  Proc.  Acad.  Nat.  Sci.  Piiiladelphia,  89,  p. 
386,  1937.   (Jyekundo,  S.  Kokonor.) 

Seven  males:  four,  Jyekimdo,  April  3,  1935;  two,  Jyekundo,  April  6, 

1935;  one,  Camp  144,  September  4,  1935;  in  this  latter  specimen,  which  I 
made  the  type  of  jyekundensis,  the  wing  is  extraordinarily  long.  These 
males  measure  from  99  to  108  mm.  in  the  wing,  with  an  average  of  103  mm. 

wing  length. 

Three  females:  one.  Jyekundo,  April  3,  1935;  two,  Jyekundo,  April  6, 
1935,  measuring  97-100  mm.  in  the  wing. 
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Three  unsexed  specimens;  two,  Jyekundo,  April  3,  1935;  one,  Jyekundo, 

April  6,  1935,  measurin<i;  fnnn  98  to  101  mm.  in  the  wing. 

The  high  Tibetan  specimens  are  much  larger  than  southern  Sikong  birds, 
but  the  two  forms  cannot  be  distinguished  in  coloi-.  l^oth  arc  a  little  darker 
than  the  liglitcr  bird?  from  Kansu,  which  a^nin  show  nearly  the  same  wing 
length  as  the  southern  .Sikong  birds.  ]\Ieise  already  saw  the  difference  in 
color  between  Kansu  and  Sikong  birds,  but  ditl  not  value  it  with  recognition 
by  name.  The  differences  in  color  really  are  so  slight  that  only  large  series 
show  them  well.    The  Tibetan  birds  have  darker  crowns  and  backs.  (E.  S.) 

Emberiza  elegans  elegantula  Swiiili. 

Embcriza  clegantuki  Swiulioc,  Pioc.  Zool.  Soc.  London,  No.  9,  p.  134,  ]\laicli  10, 
1870.   (Near  Kweichow,  Hupeh.) 

Three  males  taken  in  subtropical  valleys  of  the  spurs  of  the  Hsifan 

mountains;  one,  Hoangnipu,  August  10.  1934;  one,  Sanchopin,  August  15, 

1934;  one,  Hwalinpin,  August  16,  1934.   These  males  measure  72-78  mm. 

in  the  wing. 

All  specimens  in  l)adly  worn  moulting  plumage.  The  feathers  of  the 
body  are  very  thin,  in  full  moult,  the  secondaries  are  partly  new,  the  pri- 
maries not  yet  in  moult. 

This  darkest  race  of  the  Elegant  Bunting  is  fond  of  the  hilly,  thickly 
covered  parts  of  the  Red  Basin  and  the  subtropical  agricultural  valleys  of 
the  Hsifan  mountains.  During  the  breeding  season  the  birds  are  solitary, 
but  in  winter  they  come  together,  forming  small  flocks  of  from  ten  to  twenty 
birds.    (E.  S.) 

Emberiza  cia  omissa  Rothschild. 

Nov.  Zool.,  XXVin,  p.  60,  May  1921.  (Si  Taipai-shan,  Tsin-ling  Mountains.) 

Seven  adult  males:  one,  Tatsienlu,  September  6,  1934;  one,  Malashi, 
October  2,  1934;  one,  Tatsienlu,  October  2,  1935;  two,  Batang,  October  26, 
1934 ;  one.  Batang,  October  27, 1934 ;  aufl  one,  Leh  (near  Batang) ,  November 
19,  1934.   These  males  measure  77.5-81  mm.  in  the  wing  and  71-77.5  mm. 

in  the  tail. 

Two  females:  one.  Tatsienlu.  October  2,  193o.  measures  78  nun.  wing 
and  73  mm.  in  the  tail;  the  otiier.  Batang,  October  26,  1934,  measures  77.5 
mm.  wing  and  75  mm.  in  the  tail. 

One  immature  female,  collected  in  Wassekou  (Tung  river  valley), 
August  19,  1934,  measures  74.5  mm.  in  the  wing,  and  is  in  post-juvenal 
moult,  showing  adult  plumage  already  on  the  flanks  and  upper  parts. 

This  bird  lives  in  the  dryer  and  colder  valleys  of  the  Hsifan  mountains 
and  tlic  meridional  river-gorges  of  Sikong,  Chinese  Tibet.  In  the  southern 
subtropical  districts  Emb.  cia  yunnanensis  takes  its  place  and  Emb.  da 
kha7nensis  in  the  high  alpine  districts,  as  well  as  in  the  northern  gorge  of 
the  Yangtse  river  near  Jyekundo.   This  bird  is  very  plentiful  in  the  southern 
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Tibetan  agricultural  zone,  where  it  was  easily  found  in  the  thorny  thickets 
and  scrub  regions  along  the  fields  and  in  the  dry  and  rocky  valleys.    (E.  S.) 

Emberiza  cia  khamensis  Sush. 

Emberiza  godUewikU  khamensis  Sushkin,  Proc.  Boston  Soc.  Nat.  Hist.,  38,  No.  1,  p. 
26,  1925.  (Dzarchu,  upper  Mekong.) 

Ten  males:  two,  Tsong  Ben  La  pass  near  Batang,  October  22.  1934;  one, 
the  high  mountains  near  Batang,  October  27.  1934;  one,  the  high  alps  near 
Leh  (south  of  Batang),  Nnvembcr  19.  1934;  six,  the  river  gorges  near 
Jyekundo  (upper  Yanctse).  Ai)ril  4.  1935. 

Four  femalc>:  one,  the  mountains  iieai'  Beyii  (ui)i)er  Yaup;tse  river), 
February  7,  1935;  the  three  others  from  .lyekuudo,  April  4,  1935. 

These  birds  measure:  males  86-91.5  mm.  in  the  wing;  78-86.5  mm.  in  tlie 
tail ;  females  85-90  mm.  in  the  wing ;  77-86.5  mm.  in  the  tail. 

Three  unsexed  juvenal  specimens;  two  from  Camp  135,  August  8,  1935, 
measuring  82  and  83  mm.  in  the  wing,  still  in  gray  mottled  juvenal  plumage; 
one  from  the  high  mountains  near  Tatsienlu,  October  2,  1935,  measuring  85 
mm.  in  the  wing.  This  latter  specimen  is  in  the  first  stages  of  the  post- 
juvenal  moult,  sliowiuu'  a  few  adult  feathers  on  the  back  and  flanks. 

This  large  and  light  colored,  (not  as  light  as  nanshanica)  race  of  Tibetan 
]\li'ado\v  Bunting,  inhabits  the  coldest,  northernmost  river  gorges  of  Sikong 
aiul  Chiim'hai.  Tibet  and  follows  tlie  high  mountains  southward,  overlapping 
the  habitat  of  Emhcrizn  ria  oitiissa.  The  differences  in  color  between 
khaincnsi.^  and  onti.-^sa  ai'e  vvvy  slight  on  the  under  i)arts.  The  gray  parts 
are  hardly  distinguishable,  but  the  reddish  colors  are  richer  in  omissa  and 
much  lighter  in  khamensis.  However,  the  differences  on  the  entire  upper 
parts  are  much  greater.  Though  the  black  stripes  are  the  same  in  both 
races,  the  brown  and  reddish-brown  colors  are  much  lighter  in  khamensis. 
The  best  distinguishing  marks  are  the  lighter  rump  feathers  in  khamensis 
(w'hile  those  in  omissa  are  darker  reddish),  and  also  the  width  of  the  outer 
tail  feathers,  which  in  khamensis  are  wider  and  much  lighter  in  color.  Also 
the  color  of  the  upper  head  seems  to  be  darker  and  more  distinct  in  omissa. 
Even  the  living  specimens  of  khamensis  can  be  distinguislied  with  some 
experience  from  specimc^ns  of  omissa,  by  its  longer  tail  and  its  light  reddish 
rump,  which  at  a  distance  is  much  more  showy  than  that  of  the  darker 
omissa.  My  specimens  from  Jyekundo  arc  the  lightest  of  all.  It  seems 
that  the  bird  becomes  darker  as  its  range  extends  southward.  The  size, 
however,  seems  to  remain  constant,  independent  of  its  geographical  and 
horizontal  range,  as  the  bird  lives  in  the  low  valleys  in  the  northern  areas  of 
its  range,  while  it  inhabits  the  high  mountains  on  its  southern  outposts. 

Generally  speaking,  khamensis  and  omissa  are  geographical  races,  the 
former  living  in  the  northern,  the  latter  in  the  southern  districts  of  eastern 
Tibet,  but  in  the  contact  zone,  where  both  races  meet,  they  become  ecological 
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races;  omissa  living  below,  in  the  valleys,  while  khamensis  inhabits  the 
alpine  heights.    (E.  S.) 

Emberiza  cia  yunnanensis  Sharpe. 

Emberiza  yunnanensis  Sharpe,  Bull.  B.  O.  Club,  XIII,  p.  12,  1902.  (Western 
Yunnan.) 

One  male  from  the  subtropical  parts  of  the  Hsifan  mountains  taken  near 
Nitou,  August  13,  1934,  measuring  75.5  mm.  in  the  wing. 

One  juvenal  bird,  iinsexed,  from  Dashanlinp;,  Hsifan  mountains,  August 
15,  1934,  measuring  70.5  mm.  in  the  wing.  The  darker  colors  of  this  race 
are  ah'cady  unmistakably  shown  in  juvenal  plumage,  rendering  the  race 
identification  of  this  si)ccimcn  not  very  difficult. 

This  richly  colored  race  of  meadow  bunting  ranges  over  the  warm  valley 
districts  of  the  mountains  of  western  Yunnan  and  penetrates  into  the 
southern  Hsifan  mountains.  Farther  north,  in  physiogeographical  Tibetan 
country,  it  becomes  replaced  by  Emberiza  da  omissa.  In  winter  I  also 
found  it  in  the  hilly  parts  of  the  low  Szechuan  Red  Basin,  but  whether  the 
bird  breeds  there  or  not,  I  do  not  know.    (E.  S.) 

Emberiza  cioides  castaneiceps  Moore. 

Emberiza  castaneiceps  Moore,  Proc.  Zool.  Soc.  London,  p.  215,  1855.  (China.) 

Two  males  from  the  subtropical  region  of  Szechuan.  One  was  taken  in 
Yachow,  August  4,  1934;  the  other  in  Nitou  (Hsifan  mountain  valley), 
August  13,  1934,  measuring  77  and  78  mm.  respectively. 

Both  birds  are  in  moult  and  therefore,  in  very  worn  condition. 

This  bird  belongs  to  the  subtropical  fauna  and  does  not  penetrate  far 
into  the  Hsifan  mountains,  being  restricted  to  the  deep  erosional  valleys. 
(E.  S.) 

Emberiza  fucata  fucata  Pallas. 

Reisr  ^'(isch.  Prov.  Russ.  Reichs,  III,  p.  698,  1776.   ("Ad  Ononem  et  Ingodam 

ill  ri] li.s  ".) 

One  male  and  an  unsexcd  si)ecimen  from  the  subtropical  valleys  of  the 
Hsifan  mountains,  the  male  taken  near  Chingchihsien,  August  12,  1934, 
measuring  70  mm.  in  the  wing;  the  unsexed  specimen  was  taken  in 
Hoangnipu,  on  August  10,  1934,  measuring  68  mm.  Both  birds  are  in  full 
moult,  rendering  identification  difficult. 

Weigold  calls  this  bird  Grass  Bunting,  as  he  found  it  in  the  subtropical 
environment  along  the  borders  of  the  Red  Basin  on  stony,  grassy  slopes.  It 
breeds  in  the  same  habitat. 

When  we  passed  the  subtropical  parts  of  Szechuan  and  the  Hsifan 
mountains,  I  met  the  bird  only  twice.  It  was  found  in  dry,  grassy  country, 
in  the  neighborhood  of  native  villages.  The  bird  belongs  to  the  subtropical 
Chinese  fauna.    (E.  S.) 
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Emberiza  pusilla  Pall. 

Embcriza  pusilla  Pallas,  Rcisc  Versch.  Prov.  Euss.  Reichs,  III,  p.  697,  1776.  (Tor- 
rentes  alpium  Dauricaruiii.) 

One  male.  Malashi,  south  of  Litang,  Sikong  (Khams),  October  2,  1934, 
measuring  72  mm.  in  the  wing. 

This  northern  Asiatic  bird,  according  to  Weigold's  and  to  my  own 
observations  in  Yunnan,  1931-32,  winters  in  great  numbers  in  western  China, 
especially  in  the  Red  Basin  of  Szechuan  and  in  Yunnan.  My  finding  the 
bird  in  Malashi,  where  I  collected  it  at  an  altitude  of  3900  meters,  shows 
that  the  species  also  sporadically  touches  high  Tibetan  territory  on  its  way 
south.    (E.  S.) 

Emberiza  koslowi  Bianchi. 

Bull.  B.  O.  Club,  XrV,  p.  8,  1904.   (R.  Re-tschu,  upper  Mekong.) 

Six  specimens  of  this  very  rare  high  Tibetan  Bunting  were  taken  in  the 

vicinity  of  Jyckundo  in  tributary'  valleys  of  the  upper  Yangtse  and  upper 
Mekong  rivers,  in  April  and  May,  1935. 

Five  specimens  in  the  Academy  of  Natural  Sciences  of  Philadelphia 
measure : 


Female  Male  Male  Male  Male 

Wing    91  mm.  94  mm.  95  mm.  94  mm.  94  mm 

Bill    9  9  9  9  9 

Tail    80  90  93  —  95 

Tarsus    23  —  22  22  21 


One  adult  male,  taken  near  Camp  90  on  May  16,  1935,  was  carefully 
examined  in  Berlin.  Its  measurements  were  rather  small:  wing  93  mm., 
beak  9  mm.,  tail  82  mm.  and  tarsus  21  mm. 

Detailed  description  of  a  male:  Bill:  bluish  black;  superciliar  stripe 
white;  chin,  lower  parts  of  face  extending  to  the  eye,  reddish  brown;  throat, 
white;  upper  head  and  upper  neck,  black;  stripe  around  the  neck  and  chest, 
dusky  bluish-gray;  rump,  lighter  bluish-gray.  The  white  of  the  throat  is 
bordered  below  toward  the  chest  with  a  blackish  ring  of  feathers.  The 
colors  of  the  under  parts  become  lighter  in  caudal  extension.  The  dusky 
bluish  gray  of  the  chest  becomes  gray  on  the  belly  and  whitish  gray  around 
the  anus.  The  under  tail  feathers  are  washed  with  brownish-red  cinnamon 
color;  tarsus,  light;  feet,  darker;  iris,  brown;  the  two  outer  tail  feathers, 
heavily  mixed  with  white,  all  the  others,  without  white.  Back,  shoulders, 
upper  wing  coverts  and  part  of  the  outer  bars  of  the  secondaries,  are  a 
beautiful  reddish-chestnut  brown. 

Drtnilcd  description  of  a  female:  General  color,  brown  and  gray; 
superciliar  stripe,  very  faint,  extending  to  the  occiput;  throat,  gray,  slightly 
washed  with  white ;  chest,  grayish  white  with  a  yellowish  wash ;  lower  chest 
and  belly,  ash  gray.  Upper  head  and  neck,  brownish  gray,  slightly  striped, 
central  part  of  each  feather,  darker.  Shoulders  and  wing  coverts,  chestnut 
color.  Back,  chestnut,  striped  with  black.  Rump,  bluish  gray.  Under  tail 
feathers,  lighter  cinnamon  color  than  in  the  male  bird. 


A  very  rare  and  quite  shy  bird,  which  seems  to  be  restricted  to  the  dry 
tributary  valleys  of  the  upper  Yangtse  and  Mekong,  north  of  the  timberline. 
(E.  S.) 

Urocynchramus  pylzowi  (Przcwalski). 

Mongol  i  Strana  Tangut,  2,  p.  99,  pi.  XV,  1876.  Translat:  Rowley  Om.  Misc.,  II, 
p.  309,  pi.  7.   (Tatung  river,  northern  Mongolia.) 

A  large  series  of  both  sexes  was  taken  near  Batang,  January  1935;  on 
the  Tsonp;  Ben  La,  January  22,  1935;  near  Seshu  Gomba,  March  1935; 
around  Jyekundo,  April  1935  and  on  the  upper  Yalung  in  May  1935. 
Thouali  luy  scries  of  more  than  thirty  specimens  came  from  eastern  Tibet, 
wliich,  according  to  Tugarinow  and  Stcgmann  (Ornith.  ]\Ionatsbcr.,  p.  117, 
1929),  is  consitlercd  to  form  the  terra  typica  for  another  race,  UrocjincJira- 
viu.^  p!/hou'i  coloratus,  I  am  unable  to  find  any  marked  differences  between 
my  specimens  and  four  well-preserved  skins  from  Kansu  (Sing  territory, 
south  Tetung  mountains  and  Kokonor,  Beick  coll.  in  the  Berlin  Museum) . 

I  could  not  see  the  characters  given  by  Tugarinow  and  Stegmann  for  U. 
p.  coloratus.  On  the  contrary,  I  found  the  ring  around  the  neck  even  more 
pronounced  in  Kansu  specimens.  The  other  supposed  characters  for 
coloratus,  such  as  "  darker  markings  of  the  ui^i^cr  parts,  darker  ear  coverts, 
and  the  more  saturated  rusty  brown  on  the  shoulders  are  not  confirmed 
by  my  specimens. 

On  the  upper  parts  the  plumage  is  uniform  throughout  the  series.  How- 
ever, tlic  males,  which  have  more  brown  on  the  shoulders,  seem  to  be 
slightly  tUirkcr. 

The  rosy  and  pink-colored  under  })arts  of  the  males  are  subject  to  great 
individual  variation.  In  freshly  moulted  winter  plumage,  they  are  palish 
pink  with  a  silky,  glossy  shine,  as  each  fresh  feather  is  bordered  with  a 
broad  white  seam,  which  is  elongated  into  many  fine  feather  filaments. 

These  white  margins  of  the  feathers  are  very  delicate,  being  worn  off 
in  the  course  of  the  winter,  and  therefore  the  breeding  plumage  is  much 
darker  and  redder.  The  abrasion  continues  during  the  spring  and  early 
summer  months,  causing  the  male's  jilumage  to  be  reddest  and  darkest  in 
August,  shortly  before  the  moult  of  the  body  feathers.  The  upper  plumage 
also  becomes  much  darker  before  the  moult  sets  in,  as  the  light  feather 
margins  all  become  abraded. 

The  juvenal  plumage,  too,  is  generally  darker  on  the  upper  parts  tlian 
the  plumage  of  the  adult  birds.  The  chest  is  mottled  with  gray ;  the  belly, 
uniformly  grayish- white ;  while  they  otherwise  resemble  adult  females. 
(E.  S.) 
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ZOOLOGICAL  BESULTS  OF  THE  SECOND  BOLAN  EXPEDITIOK  TO 
WESTEBN  CHINA  AND  EASTEBN  TIBET,  1934-1936. 
FABT  m,— MAMMALS  ^ 

BY  Glover  M.  Allex 
Curator  oj  Mammals,  Museum  of  Comparative  Zoology,  Cambridge,  Mass. 

Although  the  larger  mammals  of  the  Tibetan  plateau  are  probably  now 
fairly  well  known,  at  least  as  to  sjiccics.  much  nevertheless  remains  to  be 
done  in  working  out  the  details  of  distribution  and  rncial  status  of  many  of 
them,  while  of  the  smaller  species  very  little  systcniatic  collecting  has  been 
done.  ]\Iost  of  our  kiio\vlo(l(i,e  is  due  to  the  sport-nirn  and  travellers  who 
have  reached  the  borders  of  these  highlands  and  brought  back  trophies  or 
specimens  of  the  smaller  mannuals  that  fell  into  their  hands.  The  lUissian 
explorer,  Przewal^ki,  was  one  of  the  first  naturalists  to  penetrate  this 
region  from  the  north.  The  many  mammals  which  he  collected  have  been 
in  part  reported  upon  by  Biichner  in  various  papers.  Przewalski  was  fol- 
lowed in  later  years  by  his  countryman  Koslov  who  traversed  the  eastern 
borders  of  Tibet,  while  other  travellers  have  reached  the  outposts  of  the 
region,  coming  by  way  of  western  China.  Nearly  a  century  ago,  the  English 
naturalist,  Hodgson,  during  a  residence  in  Nepal,  made  known  various 
Tibetan  mammals  which  he  secured  through  native  aid  from  the  southern 
borders,  and  in  more  recent  years  a  few  British  expeditions  have  brought 
back  specimens  from  tlic  region  of  Lhasa.  The  western  borders  of  the 
Tibetan  steppes  have  been  i)enetrated  a  few  time-  by  collectors,  notably  by 
the  Yarkand  expeditions,  of  which  the  second,  under  the  Austrian  naturalist, 
Stolickza,  obtained  an  excellent  representation  of  mammals,  which  were 
reported  upon  by  Blanford  in  1879,  and  constituted  our  first  considerable 
knowledge  of  the  mammals  of  Chinese  Turkestan. 

The  collections  secured  by  Mr.  Brooke  Dolan,  II  and  his  assistant,  Ernst 
Schafer,  were  made  and  brought  back  under  such  extreme  conditions  of 
hardship  and  transportation,  that  it  seems  remarkable  they  should  have 
come  through  at  all.  While  the  large  game  mammals  naturally  absorbed 
much  of  their  effort,  a  number  of  smaller  species  were  collected,  some  of 
which  serve  to  extend  recorded  disfriljution  while  others  represent  species 
very  little  known.  One  of  the  important  ol)je('ti\-es,  the  discovery  of  the 
haunts  of  M'Neill's  Deer  and  the  securing  of  specimens,  was  brilliantly 

1  For  the  ponoral  itinerary  of  tho  ex]iodition.  a  list  of  the  localities  vi.sitcd  and  the 
position  of  the  numerous  camps,  reference  should  be  made  to  Part  I  of  the  reports  on 
the  results  of  the  expedition,  published  in  this  volume  of  these  Proceedings,  pp.  159-184; 
pis.  12-20,  and  route  map. 
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accomplished.  This  species,  and  the  yak,  chiru,  Tibetan  gazelle,  white- 
lipped  or  Thorold's  deer,  steppe  fox,  blue  bear,  gray-tailed  hare,  and  one 

01-  two  species  of  hamster-mice  appear  to  be  rather  characteristic  of  the 
Tibetan  plateau  at  high  altitudes.  Others,  as  the  argah,  wolf,  red  fox  and 
pomc  of  the  mouse-hares  and  meadow  mice  have  a  wide  range  up  to  the 
borders  of  China.  Field  notes  on  the  wild  yak  and  the  argali  have  already 
been  published  by  Sehiifer  11936,  1937)  and  a  brief  general  account  of 
the  expedition  and  the  larger  game  mammals,  illustrated  by  a  number  of 
Mr.  Dolan's  photographs,  has  been  given  by  Mr.  Arthur  deC.  Sowerby 
(1936).  A  complete  list  of  the  species  obtamed  by  the  expedition  follows, 
with  field  notes  concerning  some  of  the  larger  mammals,  contributed  by 
Mr.  Dolan. 

SOEICIDAE.  Shrews 

Sorex  Pminutus  thibetanus  Kastchcnko. 

Sorcx  minutus  thibetanus  Kastchenko,  Survey  of  Mammals  of  Western  Siberia  and 
Turkestan,  Tomsk,  p.  93,  1905  (in  Russian).  Tsaidam. 

A  skin  without  skull  from  Seshu  Gomba,  Khams,  August  12,  1935,  may 
represent  this  species.  The  small  hind  foot  measures  9.6  mm.  The  color 
above  is  distinctly  brownish,  about  seal  brown,  without  darkening,  and  the 
lower  side  of  the  body  has  a  faint  wash  of  pinkish  bufif,  slightly  more  ex- 
tensive and  pinker  than  in  European  specimens,  which  otherwise  it  closely 
resembles. 

Nectogale  elegans  Milne-Edwards. 

Nectogale  elegans  Milne-Edwards,  Comptes  Rendus  Acad.  Sci.  Paris,  vol.  70,  p. 
341,  1870.  Mupin. 

Of  this  remarkable  water  shrew,  a  single  skin  was  secured  north  of 
Batang  (Camj)  30),  at  Derge  Gonchcn  (98°  45'  E.,  31°  50'  N.)  (Camp  52), 
but  the  skull  unfortunately  was  lost.  Field  measurements  are:  total  length, 
217  mm.;  tail,  89;  hind  foot.  28.  At  the  base  of  the  tail  two  lateral  flanges 
unite  to  form  a  mid-ventral  keel,  while  two  others  form  lateral  keels  slightly 
farther  out.  The  Himalayan  Water  Shrew,  Nectogale  sikkimensis  is  longer- 
tailed  and  apparently  lacks  the  buffy  wash  over  the  entire  throat  and  chest 
of  the  typical  elegans,  a  character  well  marked  in  the  specimen  from  Derge 
Gonchen. 

HIPPOSIDEKIDAE.    Horseshoe  Bats 

Hipposideros  armiger  armiger  (Hodgson). 

RhinolopJius  armiger  Hodgson,  Joum.  Asiatic  See.  Bengal,  vol.  4,  p.  699,  1835. 

Nepal. 

Two  of  these  large  horeshoe  bats  were  obtained  at  Yachow,  Szechuan 
Province,  China. 
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V£SP£EIILIONIDA£.   Simple-nosed  Bats 

Pipistrellns  abramus  (Temminck). 

Vespcrlilio  abramu.^  Tfinininck,  Monogr.  de  Mammalogie,  vol.  2,  p.  232,  pi.  68, 

tigs.  1,  2,  1830-11.    Nagasaki.  Japan. 

A  single  specimen  from  Yacliow.  west-central  rSzecluian.  (Jhina,  must 
nearly  represent  the  westward  limit  oi  distribution  for  this  species. 

Eptesicus  sodalis  ognevi  I'.ohrin.ski. 

EptesiciLS  ognevi  Bobrinski,  Materials  for  the  Fauna  (of  Russia),  Moscow,  no.  15, 
p.  12,  1918?.  Seven  Mts.  region  of  Bucharia,  Askabad. 

This  is  a  medium-sized  Eptesicus  recalling  a  small  Serotine  in  general 
appearance,  but  paler  above,  nearly  pale  ochraceous  buff,  throat  grayish 
white,  chest  and  belly  white,  the  hairs  everywhere  with  dark  slaty-gray 
bases;  membranes  and  ears  blackish. 

A  single  specimen  from  Sherug,  or  Sheru  (Camp  70),  Khams,  August  27, 
agrees  well  with  the  original  measurements  and  with  Ognev's  brief  diagnosis 
in  his  Key  to  Russian  Bats  (  Journ.  ^Mammalogy,  vol.  8,  p.  153.  1927).  As 
a  species.  E.  sodalis  is  known  from  Switzerland,  hut  is  appari'ntly  rare 
or  overlooked  there.  The  pale  de-crt  race  described  l)y  Bobrinski  from 
Bucharia  does  not  seem  to  have  been  recorded  from  other  areas.  Hence  this 
extension  of  its  known  range  into  eastern  Tibet  is  noteworthy,  though 
paralleled  by  that  of  other  mammals.  The  forearm  of  the  specimen  meas- 
ures 46  mm.,  agreeing  with  Bobrinski's  original  measurement;  the  foot  with 
claw,  however,  measures  9.6  mm.,  for  which  Bobrinski  gives  8-10  mm.,  with- 
out mentioning  if  this  includes  the  claw.  Thus  the  identification  seems 
fairly  certain. 

CANIDAE.   Dogs,  Wolves,  Foxes 

Canis  lupus  chance  Gray. 

Cants  chanco  Gray,  Proc.  Zool.  Soc.  London,  p.  94,  1863.   "  Chinese  Tartary." 

In  a  previous  paper  I  revived  Hodgson's  Lupus  lanigcr,  1847,  of  Tibet 
for  the  wolf  of  the  Gobi  Desert  and  the  region  adjacent  but  overlooked  the 
fact  that  laniger  cannot  be  used  in  the  genus  Canis  on  account  of  the  use 
of  the  same  name  previously  for  the  domestic  dog  of  the  Puget  Sound 
Indians.  Gray's  name,  chanco,  however,  seemed  nearly  equivalent.  Pocock 
(1935)  has  shown  that  the  wolf  of  eastern  Asia  is  hardly  to  be  differentiated 
from  that  of  Europe,  except  by  slightly  smaller  teeth,  while  color  varies  so 
greatly  both  individually  and  seasonally  that  little  value  can  be  placed  on 
supposed  characters  of  this  nature. 

Two  adult  male  wolves  wei'c  secured  by  the  expedition  on  the  C'liumar 
(Camps  118-126).  and  aui'ee  in  being  pale,  whitish,  with  much  black-tipping 
to  the  hairs  of  the  middle  of  the  shoulders  or  back.  A  third  smaller  skin 
has  the  black  tips  longer  and  more  abundant,  imparting  a  blackish  look  to 
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the  specimen.  Skull  measurements  of  the  two  males,  Nos.  17497  and  17498, 
follow  in  this  order:  greatest  length,  234,  236  mm.;  basal  length,  208,  206; 
palatal  length,  116, 116;  zygomatic  width,  129, 128;  mastoid  width,  79,  72.5; 
width  across  upper  carnassials,  77.8,  72.5;  upper  cheek  tecfli.  cauiuc  to  last 
molar,  105,  98.4;  lower  cheek  teeth,  canine  to  last  molar,  114.5,  114;  first 
lower  molar,  greatest  length,  29.1,  25.8;  length  of  nasals,  92,  89;  length  of 
contact  between  premaxillary  and  nasal,  37,  44. 

According  to  Mr.  Dolan,  wolves  "  were  most  numerous  on  the  stepi)e. 
Those  seen  were  always  solitary,  although  at  night  they  must  run  together 
to  judge  from  the  sound  of  their  howling.  Their  principal  food  is  probably 
ochotonas,  though  they  sometimes  kill  gazelles  and  wild-ass  colts,  and  prob- 
ably sheep." 

Vxilpes  vulpes  montana  (.i'carsonj.    Hill  Red  Fox. 

Canis  wipes  montanus  Pearson,  Joum.  Asiatic  Soc.  Bengal,  vol.  1,  p.  99,  1832. 
Himalayas. 

All  the  Old  World  Red  Foxes  are  of  generally  similar  appearance,  but 
Pocock  in  his  recent  review  of  the  foxes  of  British  India  (Journ.  Bombay 
Nat.  Hist.  Soc.  vol.  39,  ]).  38,  Dec.  1,  1936)  distinguishes  the  animal  of  the 
Himalayas  from  Gilgit  to  Sikkim,  Tibet,  and  Yunnan,  as  having  on  the 
average  a  smaller  skull  and  teeth  than  the  tyjncal  Scandinavian  race.  There 
is  much  variation  in  color.  One  from  Camj)  61,  Seshu,  western  Szechuan, 
taken  February  27,  1935,  has  the  nape  fulvous,  the  middle  of  the  back 
tipped  with  bright  bay,  flanks  hoary,  tibiae  chestnut  varying  to  fulvous 
posteriorly,  and  with  a  grayish  spot  on. the  metatarsus.  The  tail  is  full, 
with  a  white  tip,  its  gray  hairs  finely  pointed  with  black,  and  with  its 
middorsal  area  fulvous.  On  the  belly  the  hairs  are  gray  at  the  base,  tipped 
with  white.  A  second  skin  in  moulting  condition  was  taken  at  Camp  147, 
Yilung,  Szechuan,  in  September. 

Vulpes  ferrilata  Hodgson.   Steppe  Fox. 

Vvlpes  ferrilaius  IIody;>;on,  Joum.  Asiatic  Soc.  Bengal,  vol.  11,  p.  278,  pi.,  1832. 

Near  Lhasa,  Tibet. 

The  pretty  little  Stepi)c  Fox  is  readily  distinguished  by  its  relatively 
short  tail  (less  than  half  the  length  of  head  and  body),  short  ears,  colored 
much  like  the  nape  with  a  clear  pale-fulvous  patch  behind  each,  and  by  the 
thick  but  rather  short  and  dense  pelage.  The  center  of  the  back  is  fulvous, 
slightly  silvered  with  whitish  tips  and  mixed  with  a  few  scattered  blade 
hairs;  flanks  grizzled  as  well  as  the  tail,  except  at  its  tip  which  is  white, 
and  the  extreme  base  above  which  is  reddish  or  fulvous  like  the  center 
of  the  back.  Several  specimens  were  secured,  at  Yilung  (Camp  147),  and 
Dray  a,  on  the  Tibetan  plateau,  as  well  as  two  others  from  Tatsienlu,  which 
probably  came  from  farther  west.  One  skin  (without  exact  locality),  differs 
from  the  others  in  that  the  entire  back  is  sandy  buff  instead  of  the  usual 
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fulvous  and  the  flanks  have  very  little  admixture  of  black  hairs,  while  the 
throat  has  almost  no  trace  of  the  black  tips  on  each  side  that  form  two 
blackish  lines  in  most  skins.  This  is  apparently  an  tmusually  pale  individual. 

These  foxes,  Mr.  Dolan  writes,  are  found  "  all  over  the  steppe.  Schafer 
found  them  most  numerous  on  a  steppe  near  Kanze.  They  are  very  stupid 
and  easy  to  kill." 

Cuon  javanicus  fumosus  Pocock. 

Clion  javanicus  jmnosm  Pocock,  Proc.  Zool.  Soc.  London,  p.  49,  Apl.  16,  1936. 

Western  Szecluuin. 

In  his  recent  review  of  the  AA'ild  Red  Dou-.  Pocock  makes  all  of  them 
races  of  C.  javanicus,  the  oldest  name,  and  in  this  is  doubtless  correct. 
Three  skins  from  western  Szechuan,  collected  by  the  expedition  are  appar- 
ently referable  to  his  new  race,  fumoms,  based  on  a  winter  skin  from 
"  western  Szechuan  ".  One  is  from  Gemoh  (Camp  28),  and  is  deep  fulvous, 
ahnost  chestnut  on  the  back  and  upper  side  of  the  tail,  the  latter  very  thick 
and  bushy  with  black  tips  to  the  h.airs  above.  The  lining  of  the  cars,  the 
throat,  chest,  and  inner  side  of  the  limbs  are  white,  grading  into  pale  fulvous 
on  the  lower  throat  and  abdomen.  The  upper  lips  are  narrowly  Ixinlcrt'd 
with  white,  but  the  vibrissae  are,  as  Pocock  describes,  not  i)ale  but  dark 
chestnut,  like  the  face.  A  second  skin  is  from  Tienshingou,  and  a  third,  of 
a  deeper  rufous  mixed  with  Ijlack,  is  from  Sungpan. 

UKSIDAE.  Bears 

Euarctos  thibetanus  (G.  Cuvier). 

Unw  tkibetanus  G.  Cuvier,  Osaemens  Foss.,  vol.  4,  p.  325,  1823.  Tibet. 

An  old  female  of  this  bear  was  killed  in  September  1931,  at  Tschotsi 
(Drukagi:  Brit.  Survey  of  India  map)  ,  western  Szechtian,  the  skull  of  which 
seems  small,  with  the  sutures  well  closed  and  the  teeth  considerably  worn. 
The  last  upi)er  molar  is  affected  by  caries.  The  skull  measures:  greatest 
length,  249  nnu.;  basal  length,  231;  palatal  length,  131;  zygomatic  width, 
158;  mastoid  width,  131;  width  outside  molars,  61.8;  upper  cheek  teeth, 
canine  to  last  molar,  97 ;  lower  cheek  teeth,  canine  to  last  molar,  106 ;  length 
of  last  upper  molar,  25. 

Ursus  arctos  pruinosus  Blyth.   Blue  Bear  of  Tibet.   Plates  21  and  22. 

Urstis  pruinosus  Blyth,  Joum.  Asiatic  Soc.  Bengal,  vol.  22,  p.  589,  1853.   Near  Lhasa, 

Tibet. 

Ursua  lauoinji'iarms  Sevcrtzow,  Cat.  Zool.  Coll.  I'rzi  walski,  p.  9,  18S7.  Kansu. 

The  so-called  Blue  Bear  is  hardly  blue,  but  I'ather  silvery,  more  like 
a  Barren-ground  Grizzly,  with  a  white  collar  that  may  or  may  not  be  com- 
plete. In  habits  and  structure  also,  it  resembles  the  Grizzly,  having  a  long 
skull,  with  long  nasals  the  length  of  which  equals  or  usually  definitely 
exceeds  the  width  across  the  last  premolars  of  the  upper  jaw.  These  bears 
live  on  the  barren  areas  of  the  Tibetan  plateau  eastward  to  the  borders  of 
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Szechuan  and  Kansu,  subsisting  largely  at  certain  times  of  the  year  on 

the  young  of  mouse-hares,  which  they  unearth  much  as  Grizzly  Bears  in 
western  North  America  dig  up  and  devour  ground  squirrels.  In  his  revision 
of  the  Old  World  Brown  Bears,  Pocock  (1932)  justly  regard-^  flic  Tibetan 
animal  as  a  race  of  the  European  Brown  Bear  and  describes  five  skins  in 
llio  l^ritisli  Museum.  Tlici'e  is  considerable  variation  in  the  coloring 
dei)cndent  partly  on  age  and  season.  The  Dolan  I'Apedilion  secured  a  fine 
small  series  of  winter-killed  specimens,  old  and  yoimg.  of  both  sexes.  Of 
these  a  male  from  Waterh  (Camp  62),  Szechuan  (No.  17359)  killed  IMarch 
17,  is  a  general  yellowish  white  to  whitish  with  a  buflfy  muzzle,  a  white 
collar,  and  with  dark  fore  and  hind  limbs.  The  area  between  the  shoulders 
and  on  the  rump  becomes  darker,  brown  slightly  silvered.  Another  specimen 
(unsexed.  No.  17557)  has  a  similar  coloring,  with  complete  white  collar  but 
the  back  is  darker,  a  mixture  of  blackish  brown  and  white.  A  third  (No. 
17358)  from  Batang,  has  the  white  collar  incomplete  dorsally,  the  sides 
of  the  head  pale,  the  entire  dorsal  side  elsewhere  dark  blackish  brown, 
silvered  over  the  middle  of  the  back.  Below,  except  for  the  complete  white 
collar  around  the  throat,  it  is  dark,  the  chest  black,  becoming  brown  on  the 
abdomen.  In  an  immature  male.  No.  173G],  the  collar  is  narrow  but  com- 
plete dorsally,  its  hairs  white  to  their  base;  legs  blackish,  and  the  entire 
back  mottled  in  appearance,  the  hairs  with  blackish  bases  and  silvery  tips ; 
the  belly  is  pure  white  in  the  middle. 
Cranial  measurements  of  two  adult  males  and  two  adult  females  follow: 


No. 

15035 

17360 

173G3 

17364 

Sox 

mala 

male 

female 

female 

Grealcsf  length   

335 

345 

304 

297 

30G 

306 

270 

270 

179 

180 

156 

158 

98 

96 

76 

86 

186 

181 

180 

ins 

142 

142 

138 

127 

88 

92 

81 

84 

Upper  cheek  teeth   

129 

134 

113 

117 

147 

152 

133 

132 

38.4 

37 

32 

36 

There  can  be  no  doubt  that  these  bears,  as  ^Miller  suggests,  are  closely 
related  to  the  North  American  Grizzly  Bears,  which  doubtless  represent  the 
Brown  Bears  in  the  New  World. 

The  following  notes  on  the  disixibution  and  habits  of  this  large  bear  are 
contributed  by  Mr.  Dolan:  "  These  bears  are  distributed  all  over  the  marches 
of  eastern  Tibet,  from  the  neighborhood  of  Tachienlu  westward  and  north- 
ward into  Tibet  proper.   They  probably  do  not  occur  farther  east  than 
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Sungpan.  Although  they  are  present  in  some  numbers  on  the  forested 
slopes  of  the  trenches  of  the  large  river  courses,  they  arc  most  abundant 
on  the  high  steppes  of  northern  Tibet  and  Kokonor,  where  they  seem  to  live 
almost  exclusively  on  ochotonas.  The  steppes  are  evcrywiierc  pitted  with 
the  excavations  made  by  the  bears  in  digging  out  these  animals,  which 
occur  in  incredible  numbers  and  support  thousands  of  foxes,  wolves,  bears, 
and  various  birds  of  prey.  The  Tibetan  grizzly  seems  to  have  definite 
hibernating  habits,  although  in  the  forested  coimtry  around  Batang  we  had 
good  evidence  that  they  frequently  emerge  in  midwinter  for  water  or  for 
some  other  cause.  Around  Batang  their  favorite  habitat  seems  to  be  the 
zone  of  prickly  oak  (Quercus  ilex)  between  10,000  and  12,000  feet,  where 
food  is  abundant.  On  the  high  steppe  they  hibernate  in  shallow  troughs 
in  the  grassland  and  do  not  seem  to  emerge  before  late  March  or  April. 
On  the  steppes  of  the  upper  Yellow  River  in  late  April,  I  saw  only  a  few, 
whereas  Schafer  in  July  saw  as  many  as  fourteen  in  a  single  day  in  the  same 
type  of  country.  They  are  not  persecuted  by  the  natives,  who  arc  afraid 
of  them  and  many  of  whom  have  a  superstition  that  the  bear  is  first  cousin 
to  man." 

MUSIEUDAE.   Weasels,  Martens 

Mustela  altaica  tsaidamensis  (Hilzheimer). 

Arctoqale  tsavlnmcmif^  Hilzheimer,  Zool.  Anzeiger,  vol.  35,  p.  309,  Jan.  4,  1910. 

Tsaidam  Mts.,  Tibet. 

Four  males  from  Yalung  Plain  (Camp  79  and  vicinity),  Tibet,  in  April, 
are  still  in  the  winter  pelage,  and  are  decidedly  yellower  or  more  suffused 
with  buffy  above  than  are  winter  skins  from  the  Altai  and  northwestern 
Kansu,  taken  as  representing  true  altaica.  Five  other  skins  from  the  same 
region  in  summer  coat  (Camps  73,  101,  79)  are  more  golden  brown,  less 
chocolate  above  than  summer  skins  of  altaica,  and  paler  below.  Two  are 
entirely  whitish  on  the  under  surface  while  the  others  show  the  usual  white 
chin  and  throat,  with  the  rest  of  the  belly  tinted  buffy,  not  so  deep  and 
pinkish  as  in  some  specimens  from  northwestern  Kansu.  The  fore  feet 
from  toes  to  the  wrist,  a,s  well  as  more  or  less  of  the  toes  of  the  hind  feet 
are  white. 

These  specimens  evidently  i'0!)ro<ent  Hilzhcimcr's  Arctogalc  tsaidamensis, 
the  type  locality  of  which  is  the  Tsaidam  Mountains,  Tibet.  It  was  very 
briefly  diagnosed  as  like  Putonus  ka'thiah  Hodgson,  but  smaller,  and  with 
paler  feet.  Apparently,  too,  the  Mustela  sacana  Thomas  (Ann.  Mag.  Nat. 
Hist.,  ser.  8,  vol.  13,  p.  566,  Jime  1914)  from  160  miles  southwest  of  Djarkent, 
and  Mustela  kathiah  caporiaccoi  de  Beaux  (Atti  Soc.  Ligustica  Sci.  e  Lett. 
Oenova,  vol.  14,  p.  65,  1935)  are  not  very  different.  Hilzheimer's  name 
antedates  both,  and  his  type  came  from  the  same  general  region,  hence  I 
use  it  for  this  race  of  southeastern  Tibet. 
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In  the  scriof;  of  skulls,  it  is  apparent  that  with  aue  the  zyfromata  become 
more  outwai'dly  bowed,  the  sagittal  and  stipraorbital  rid;j;es  bt'eonie  sliuhtly 
heavier  in  the  male,  the  muzzle  wider,  and  the  jiostorbital  constriction 
narrower.    The  following  measurements  heli)  to  sui)j)ly  a  previous  lack: 

Cranial  Measurements  of  Mustela  altaica  tsaidamensia 


No. 

17717 

17733 

17738 

17734 

17736 

Sex 

female 

male 

male 

male 

male 

41.3 

47.4 

48.0 

47.0 

17.2 

21.1 

22.1 

20.5 

225 

24.5 

24.3 

27.7 

17.4 

2U.2 

20.5 

20.3 

8.4 

9.9 

9.4 

9.3 

10.7 

Width  outside  upper  tooth  rows  

15.3 

15.7 

14.9 

16.4 

12.0 

13.8 

14.3 

U.R 

15.3 

13.7 

16.5 

16.7 

16.G 

17.3 

8.8 

10.3 

7.5 

7.9 

7.4 

Width  of  muzzle  outside  canine  roots 

9.5 

10.0 

10.5 

10.2 

12.7 

Mustela  sibirica  moupinensis  Milne-Edwards. 

Putorius  moupinensis  Milne-Edwards,  Recherches  pour  servir  k  I'Hist.  Nat.  des 
Mamm.,  p.  347,  pi.  59,  1868-74.   Mountains  of  Mupin,  Szechwan,  China. 

One  specimen  of  this  race  of  the  Chinese  highlands  was  taken  at  Batang 
(Camp  30),  December  16,  a  female,  in  bri<iht  fulvous  pelacie,  with  the 
dark  tail-tip  characteristic  of  the  subspecies.  This  is  perhaps  near  tlie 
western  boundary  of  the  range. 

Mustela  putorius  larvata  (TTod^son).   Tibetan  rolocat. 

Putorius;  hirvntiis  Hoilii.^on.  .Jduiii.  A.siatic  Soc.  Bengal,  vol.  18,  pt.  1,  p.  447,  pis.  11, 

12.  1819.    T't.snin.  southern  Tibet. 
Putorius  libctaun.^  IIods.son,  Joum.  Asiatic  Soc.  Bengal,  vol.  18,  pt.  1,  p.  448,  1849. 

Ut.-^ani:.  souilieni  Tibet. 

A  pintle  specimen  of  the  Tibetan  Polecat  taken  at  A\'aterli  tCamp  02), 
one  (lay's  march  northwest  of  Seshu,  without  douljt  repi'csents  Hodgson's 
"  Black-faced  Polecat  of  Tibet ".  It  is,  however,  much  paler  than  his 
description  implies,  with  the  fur  of  the  body  nearly  white  basally,  without 
any  fulvous  tint,  and  tipped  extensi\-ely  with  black.  The  facial  mask 
extends  only  from  the  nose  to  the  back  comer  of  each  eye,  and  the  base 
of  the  short  ears  is  also  black.  The  skull  of  the  specimen,  a  male,  does 
not  show  the  contact  of  the  hamular  process  with  the  anterior  point  of 
the  audital  bulla  mentioned  by  Pocock  (1936)  in  his  recent  review  of  the 
polecats,  so  that  this  too,  may  be  a  character  individually  variable. 

The  skull  of  the  specimen  measures:  lenfrth  from  occiput  to  front  of 
incisors.  61.8  nmi.;  palatal  lenirth.  33;  zygomatic  width,  38.5;  mastoid  width, 
34.1;  width  outside  upper  tooth  I'ows.  23.2;  upjier  cheek  teeth.  20.8;  lower 
cheek  teeth,  25.2;  interorbital  width,  17.8;  postorbital  constriction,  13.4. 
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Pocock  shows  that  M.p.  tibetarms,  coming  from  the  same  locality  as 
M.p.  larvata,  is  synonymous  with  it.  He  also  regards  the  polecats  as 
generically  distinct  from  Mtistela,  of  which  they  are  usually  regarded  as 
a  subgenus  only. 

Martes  foina  toufaea  Hodgson. 

Martes  toufaea  Hodgson,  Journ.  Asiatic  Soc.  Bengal,  vol.  11,  p.  281,  1842.  Tibet. 

A  skin,  lacking  hind  feet  and  skull,  hence  doubtless  of  native  origin, 
agrees  closely  with  the  description  of  this  Stone  Marten.  The  entire  upper 
part  of  the  body  is  pale  brown,  the  under  fur  drab  gray  with  a  faintly 
brownish  or  pinkish  tinge;  the  tail  darker,  becoming  black  near  the  tip; 
fore  feet  and  forearms  dark  brown.  The  ears  are  bordered  with  short  white 
hairs;  the  chin,  throat,  and  upper  chest  are  pure  white  except  for  an 
irregular  large  brown  spot  behind  the  angle  of  the  mouth  on  each  side  and 
two  others  in  the  central  line  of  the  throat.  The  specimen  is  labelled  from 
Kolondo  (Camp  53),  Szcchiian,  ])ut  may  have  come  from  eastern  Tibet 
whence  it  was  originally  described  from  imperfect  specimens  by  Hodgson. 
Kolondo  is  in  the  Khams  region  of  eastern  Tibet. 

FEIIDAE.   Cats,  Lynx 

Lynx  lynx  isabellina  Blyth. 

Lynx  isabeUina  Blyth,  Joum.  Asiatic  Soc.  Bengal,  vol.  16,  p.  1178,  1847.  Tibet. 

A  fine  adult  male  was  secured  at  Batang  (Camp  30),  January  2.  In 
color  it  is  dull  ochraceous  above,  the  hairs  tipped  with  whitish,  and  with 
slight  mixture  of  black  hairs. 

Mr.  Dolan  writes:  "  We  saw  but  one,  high  up  in  an  old  glacial  basin 
at  14,000  feet,  catching  ochotonas.  It  spied  me  at  a  great  distance,  and 
evidently  mistaking  me  for  a  sheep  or  a  musk  deer,  stalked  to  within  two 
hundred  yards." 

OGHOTONIDAE.  Mouse-hares 

Ochotona  tibetana  tibetana  (Milne-Edwards). 

Lagomya  tibetanus  Milne-Edwards,  Nouv.  Arch.  Mus.  d'Hist.  Nat.,  Paris,  vol.  7, 
Bull.,  p.  93,  1871.  Mupin,  Szechwan. 

This  little  brown  mouse-hare  is  an  inhabitant  of  thickets  and  scruli, 
often  at  higli  altitudes.  It  is  apptirciitly  active  throiigliout  thi'  year,  for 
specimens  were  secured  l)y  the  e.\pe(lition  in  November,  December,  and 
February  as  well  as  in  the  summer  months.  The  long,  loose  i)elage  of 
winter  is  decidedly  paler  than  the  shorter  coat  of  summer,  but  in  both  the 
hairs  have  a  long  slaty  base,  then  a  pale  subterminal  ring, — pale  buffy  in 
winter,  brighter  ochraceous  in  summer, — and  a  black  tip.  Below,  the  hair 
tips  are  white,  washed  with  pale  buff  on  the  throat  and  on  the  median 
area  of  the  chest.   Individual  variation  is  not  great  and  is  limited  to  slight 
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differences  in  the  intensity  of  the  pale  band,  from  buff  to  ochraceous.  In 
summer  specimens  this  often  presents  a  decided  brown  tone.  The  winter 
coat  is  carried  through  the  greater  part  of  the  year.  In  the  specimens 
secured  by  the  expedition  it  is  represented  from  November  18  (Leh)  to 
April  20  (Camp  79  in  Kokonor,  Tibet) ;  while  the  summer  coat  is  worn 
by  those  taken  up  to  October  2.  This  species  was  collected  at  various 
localities  between  Hokow  and  Batang,  and  again  "  in  bush at  one 
hundred  miles  northeast  of  Jyekundo,  which  must  be  near  the  Umit  of  its 
westward  range. 

Ochotona  dauurica  melanostoma  (Biichncr). 

Lagomys  melanostomus  Biichner,  Zool.  Przewalski  Exped.,  Mamm.,  pt.  4,  p.  176, 
Sep.  25,  1890  (description);  pt.  5,  pi.  22,  figs.  2-3,  Apl.  1,  1894.  Kuku-nor, 
Tsaidam,  Kansu. 

A  large  series  of  mouse-hares,  mainly  taken  in  mid-April  at  Camp  79, 
one  hundred  miles  northeast  of  Jyekundo,  and  in  late  February  at  Nojelina, 
represents  this  form  which  was  described  by  Biichner  on  the  basis  of  speci- 
mens brought  back  by  Przcwalski's  exi)cdition  from  farther  to  the  northeast, 
Kuku-nor,  Tsaidam,  and  Kansu.  He  points  out  that  it  is  very  similar  to 
0.  dauurica,  but  ditlcrs  notably  in  that  the  tip  of  the  nose  and  the  lips  are 
black  instead  of  whitish,  while  the  skull  is  stouter  and  larger,  and  some- 
what  more  flattened  posteriorly.  There  can  be  no  question  that  in  these 
eastern  parts  of  Tibet  this  black-lipped  form  replaces  the  paler  0.  dauurica 
of  the  Mongolian  desert  and  should  be  regarded  as  a  subspecies  of  that 
animal.  The  fine  series  brought  back  by  the  Dolan  Expedition  further 
indicates  that  in  winter  pelage,  melanostoma  is  less  pale  than  typical 
dauurica,  with  a  distinctly  pinkish-buffy  tint  instead  of  pale  buffy  on  the 
upper  side ;  the  central  buffy  streak  on  the  chest  is  continued  farther  back, 
to  the  abddmen.  or  in  some  spocimons  the  entire  lower  surface  is  suffused 
with  pinkish  buff.  The  blackish  lips  and  tip  of  the  nose  are  characteristic 
of  the  entire  series.  Tn  summer  skins  the  general  tone  is  darker,  more 
brownish,  due  to  the  elVect  of  the  many  black  tips  and  ochraceous-buff 
subtcrminal  bands  of  the  hairs.  The  backs  of  the  ears  are  clearer  blackish 
with  less  mixture  of  buff  than  in  winter.  The  skulls  of  this  series  do  not 
bear  out  Biichncr's  statement  as  to  their  larger  size.  They  are,  however, 
noticeably  more  proodont,  with  the  u])per  incisors  slanting  forward  at  an 
angle,  rather  than  being  nearly  perpendicular  as  they  are  in  specimens  from 
the  Gobi. 

Half-grown  young  were  collected  in  mid-June  at  Camps  105, 107,  on  the 
Tibetan  plateau.  The  long  black  claws  of  both  fore  and  hind  feet  are  a 
noticeable  character  of  this  species,  and  enable  it  to  burrow  in  the 
open  grasslands.  The  completely  hairy  soles  further  distinguish  it  from 
0.  pallasii  which  it  somewhat  resembles  exteriorly. 
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Ochotona  enrthrotis  gloveri  Thomas. 

Ocholutia  (jh)vcri  Tlionias,  Ann.  Mag.  Nat.  Hist.,  ser.  9,  vol.  9,  p.  190,  Feb.  1922. 

Xagchukar,  wc.-^tcrii  Szcchwan. 

The  fine  scries  of  some  thirty-five  Red-eared  Mouse-hares  falls  readily 
into  two  groups,  the  first  of  which  consists  of  ten  specimens  in  winter 
pelage,  taken  at  Leh,  a  day's  journey  south  of  Batang  (Camp  30),  in 
extreme  western  Szecliuan.  These  are  noticeably  darker,  more  brownish 
on  the  back  and  with  grayer  cheeks  contrasting  with  the  buffy  drab  of 
the  forehead,  than  in  the  series  from  farther  west  on  the  Tibetan  plateau. 
They  undoubtedly  represent  the  winter  coat  of  the  race  gloveri  Thomas, 
of  which  previously  only  summer  skins  have  been  available  for  comparison. 
These  latter  include  topotypes  from  Nagchukar  and  a  skin  from  Mounin 
(N.  of  Tachienlu),  the  last  collected  in  1931  by  Mr.  Dolan.  All  these 
differ  from  typical  erythrotis  in  their  darker  color  and  the  less  extent  of  the 
rufous  in  the  summer  pelage.  This  is  shown  in  Biichner's  figures  and 
description  of  the  original  specimens.  In  his  figure  of  a  specimen  in 
partially  assumed  summer  coat,  from  Kansu,  the  rufous  extends  from  the 
tip  of  the  muzzle  to  and  including  the  cars  as  well  as  the  cheeks  and  sides 
of  the  head.  A  specimen  from  Chone,  Kansu.  in  the  IMuseum  of  Comparative 
Zoolog}',  taken  July  20,  is  similar,  with  a  rufous  throat  and  geiicr;d  russet 
tone  over  the  back.  The  more  southern  race,  gloveri,  of  extreme  western 
Szechuan,  on  the  other  hand,  is  a  nnich  dai'kor  and  browner  animal,  and 
in  summer  coat  differs  notably  in  having  the  bright  rufous  lint  conhned  to 
the  nose,  forehead  and  ears  while  the  sides  of  the  face  from  before  and 
above  the  eyes  to  the  base  of  the  ear  are  contrastingly  gray,  produced  by 
the  wide  whitish  subterminal  band  and  blackish  tip  of  the  hairs  of  this 
region.  In  winter  pelage  the  color  is  considerably  lighter  but  essentially 
similar  with  well-marked  contrast. 

Btichner  designated  no  type  or  type  locality  for  his  Lagomys  erythrotis, 
but  his  figured  specimen  from  Kansu,  with  the  red  summer  coat  coming  in 
on  the  head  and  neck  may  be  taken  as  the  lectotype  and  northwestern 
Kansu  as  the  general  type  locality. 

The  series  of  nine  specimens  from  Leh  and  one  from  Drupalong  were 
taken  in  late  November.  Farther  west  this  race  responds  to  the  more  arid 
conditions  in  its  paler  hues,  and  forms  a  well-marked  race,  which  may 
be  named,  in  honor  of  the  organizer  and  leader  of  the  expedition,  as  follows: 

Ochotona  erythrotis  brookei  G.  M.  Allen. 

Ochotona  erythrotis  brookei  G.  M.  Allen,  Proc.  Acad.  Nat.  Sci.  Phila.,  vol.  89, 
p.  341,  Oct.  25,  1937.   Jyekundo,  Khams,  Tibet. 

The  material  of  this  well-marked  race  has  been  discussed  at  length  in 
the  original  description. 
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LEFOBIDAE.   Hares  and  Rabbits 

Lepus  oiostolus  sechuenensis  De  Winton. 

Lepm  sechuenensis  De  Winton,  Proc.  Zool.  Soc.  London,  for  1899,  p.  676,  pi.  32 

(colored),  Oct.  1.    Dunpi,  northwestern  Szechwan. 
Lepus  scchucnsis  Trouessart,  Cat.  Mamm.  Viv.  Foss.,  pt.  2,  p.  543,  1904. 
Lepus  szetrhuenensis  Hilzheimer,  Zoo!,  .\nzcifrer,  vol.  35,  p.  310,  Jan.  4.  1910. 
Lepris  hozlovi  Safimin.  Annuairc  Alu<.  Zool.  Acad,  dos  Sci.,  St.-retcrsbourg,  for 

1906,  vol.  11,  ]'.  162,  1907.    Ro-tsdm  aiul  ncitihl  loriug  valleys,  Khani.s. 

A  series  of  seventeen  skins  of  hares  from  localities  west  of  Tacliienhi 
falls  readily  into  two  series:  one,  consisting  of  specimens  from  Molaslii, 
Litang  (Camps  16-20),  and  west  to  Batang  (Camp  30),  which  are  notice- 
ably darker;  and  the  other,  consisting  of  much  paler  examples,  from  the 
more  open  plateau  to  the  westward,  in  Khams,  from  Jyekundo  (Camp  72) 
and  camps  beyond.  All  belong  to  the  gray-rumped  group,  with  pale- 
backed  ears  and  the  tail  white  below  with  gray  bases  to  the  hairs.  The 
base  of  the  fur  in  the  middle  of  the  back  is  white  or  nearly  so. 

Without  material  suflScient  to  revise  this  group  of  hares,  it  is  impossible 
at  present  to  determine  which  of  the  various  names  applied  to  these  are 
really  valid.  Apparently  the  oldest  name  given  in  the  group  is  Lepus 
oiostolus  of  Hodgson,  whose  type  came  from  Ladak,  far  to  the  west.  The 
specimen  on  which  this  name  is  based,  however,  is  too  young  to  show 
clearly  what  the  characters  arc  (Blanford,  1879,  p.  63).  The  next  to  be 
dosci'ibed  is  Lepus  sccliucncnsis  De  AVinton  (1899)  the  type  of  which  was 
from  Dunpi,  northwestern  Szechiian.  To  this  probably,  the  Litang-Batang 
series  should  provisionally  be  referred  as  a  subspecies.  With  this  race, 
further,  it  seems  likely  that  Lepus  kozlovi  Satunin,  1907,  is  synonymous.  In 
describing  this  hare,  Satunin  especially  calls  attention  to  its  dark  color- 
ation,— ^with  the  entire  upper  surface  so  thickly  interspersed  with  black 
hairs  that  some  specimens  look  nearly  all  black.  Satunin's  specimens  were 
from  Re-tschu,  Bar-tschu,  Nam-tschu  and  Dse-tschu, — streams  indicated 
on  maps  of  northeastern  Khams,  near  the  Szechuan  border.  The  series 
brought  back  by  the  Dolan  Expedition  are  in  winter  pelage,  and  agree 
well  with  this  characterization.  Their  rump  patch  is  very  dark  iron  gray, 
the  individual  hairs  dusky  at  base,  broadly  tipped  with  whitish,  and  end- 
ing in  a  minute  black  point.  The  nape  is  clear  buffy  to  ochraceous,  like 
the  back.  The  tail  is  blackish  above,  soiled  white  at  the  sides  and  below, 
where  the  hairs  are  blue-gray  basally.  Along  the  sides  of  the  body  are 
numerous  long,  projecting  hairs,  with  their  basal  two-thirds  blackish,  their 
tips  broadly  whitish. 

The  specimens  from  farther  west  where  higher  and  drier  conditions 
obtain,  are  referred  to  the  following  race. 
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Lepus  oiostolus  prcewalskii  Satunin. 

Lepus  przewalaku  Satunin,  Annuaire  Mus.  Zool.  Acad,  des  Sci.,  St.-Pdterebourg,  for 

1906,  vol.  11,  p.  156,  1907.   Gass,  southern  Tsaidam. 
Lepus  oiostolus  tsaidamensis  Hilzheimer,  Zool.  Anzeiger,  vol.  35,  p.  310,  Jan  4, 

1910.  Wahon  Mountains,  Tsaidam. 

The  specimens  collected  by  Schafer  from  Jyekundo  (Camp  72)  and  points 

to  the  northward  on  tlie  Til^etan  plateau  arc  much  paler,  more  buffy,  with 
less  admixture  of  black  above  than  the  Litang-Batang  series.  The  rump 
patch  is  noticeably  more  whitish,  the  tail  clearer  white  below,  with  only 
the  extreme  bases  of  its  white  hairs  grayish.  These  paler  hares,  if  not 
typical  oiofttohis,  represent  a  closely  allied  race  to  wliicli  Satunin  has  given 
the  name  przewalskii.  They  agree  exactly  with  a  s[)ccinicn  received  from 
the  Zoological  Museum  at  Leningrad,  collected  by  Kozlov  in  northwestern 
Kokonor,  and  identified  as  L.  oiostolus.  Probably  Hilzheimer's  Lepus 
oiostolv^  tsaidamensia  is  a  synonym.  It  was  very  briefly  described  on  the 
basis  of  a  skin  from  Wahon  Moimtains,  Tsaidam.  Further,  the  status  of 
Hodgson's  Lepus  pcUlipes  is  still  uncertain.  The  types  were  from  Lhasa 
and  Sikkim.  De  Winton  (1899)  regards  this  as  a  synonym  of  L.  oiostolus, 
although  Blanford  (1879)  wrote  that  the  type  specimens  appear  "  at  first 
very  distinct "  from  western  specimens,  taken  near  Yarkand.  Should  it 
eventually  turn  out  that  they  are  different,  however,  it  may  be  that  pcdlipes 
should  replace  przewalskii  for  these  specimens  from  northern  Khams. 

SCIUBIDAE.  Squirrels 

Callosciurus  eiTthraeus  bonhotei  (Robinson  and  Wroughton). 

Sciurus  castaneovcnLris  bonhotei  Robinson  and  Wroughton,  Joum.  Federated  Malay 
States  Mus.,  vol.  4,  p.  234,  Nov.  1911.  Szechwan. 

Three  specimens  from  Yachow,  Szcchuan.  agree  in  the  distinct  olive- 
brown  tint  above  and  deep  uniform  chestnut  below,  characteristic  of  this 
race.  There  is  no  midventral  line  of  speckled  hair  such  as  some  of  the 
other  races  have.  Quite  similar  is  a  skin  from  Wan-hsien  in  the  same 
province,  in  the  Museum  of  Comparative  Zoology. 

Dremomys  pernyi  pernyi  (Milne-Edwards). 

Sciurus  pernyi  Milne-Edwards,  Revue  et  Mag.  de  Zool.,  ser.  2,  vol.  19,  p.  230,  pi. 
19,  July  1867.  Szechwan,  China. 

A  series  of  fourteen  skins,  from  Batang  (Camp  30) ,  Muliting  (Camp  29) , 

Horbo  north  of  Batang  (Camp  48),  Tunggnolo  valley  (Camp  5),  and 
thirty  miles  east  of  Hokow  (Camp  8),  all  come  from  a  circumscribed 
area  in  extreme  western  Szechuan.  The  series  might  represent  Thomas's 
race  grisclda  (type  from  Nagchuka.  western  Szechuan)  but  this  seems  so 
poorly  marked  that  it  is  unworthy  of  subspecific  distinction.  The 
ochraceous-buff  patch  at  the  root  of  the  tail  and  behind  the  ears  varies 
in  intensity  to  a  deeper  ochraceous  rufous.  There  may  be  a  slight  buffy 
wash  over  the  otherwise  white  throat,  paling  out  on  the  belly. 
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Sciurotamias  davidianus  consobrinus  (Miliic-Edwards). 

SciuTus  davidianus  consobrinus  Milne-Edwards,  Recherches  pour  aervir  a  I'Hist. 
Nat.  des  Mamm.,  p.  305,  1868-74.   Mupin,  Szechwan. 

A  single  skin  from  Wasukou,  Szechuan  (25  miles  east  of  Tachienlu), 
seems  typical  of  this  race  of  rock  squirrel. 

Tamiops  macclellandi  swinhoei  (Milne-Edwards). 

Sciunu  macdeUandii  var.  siomhoei  Milne-Edwards,  Recherches  pour  servir  i  I'Hist. 
Nat.  des  Mamm.,  p.  308,  1868-74.  Mupin,  Szechwan. 

The  only  specimen  of  this  genus  of  striped  tree  squirrels  secured  by  the 

expedition  was  captured  thirty-five  miles  west  of  Hokow  (Camp  8)  on 

September  14.    It  jireseiits  an  interestiiifj  sta^e  of  pehi^c  in  wliich  tlie  |)aler 

winter  coat  in  ntit  yet  C()mi)letely  developed.    This  shows  pai'ticularly  in 

the  case  of  the  black  stripes.    The  median  l)lack  stripe  is  as  strongly  marked 

as  in  summer,  while  the  next  lateral  pair,  though  become  nearly  all  rusty 

brown,  shows  a  short  section  about  15  mm.  long  at  the  forward  (shoulder) 

end  of  each  that  still  remains  black  with  a  second  smaller  black  spot 

farther  back  on  the  stripe,  about  over  the  hip.   The  outer  pale  stripe  is 

wide,  of  a  pale  ochraceous  buff,  and  ends  at  the  foreshoulder.  The  short 

black  stripe  which  in  summer  coat  borders  this  pale  stripe  below,  is  in  the 

specimen  completely  changed  to  pale  rusty,  scarcely  distinct. 

Marmota  himalayana  himalayana  (Hodgson). 

Arctnmys  himalayanus  Hodgson,  Joum.  Asiatic  Soc.  Bengal,  vol.  10,  p.  777,  1841. 

Tibet. 

Hodgson's  types  were  from  Tibet  in  the  region  innnediately  north  of 
Nepal.  One  of  the  types  I  have  examined  in  the  British  Museum.  To 
this  typical  form  I  would  refer  three  specimens  from  the  Tibetan  plateau, 
two  of  them  from  Jyckundo  (Camp  72),  and  the  third  from  Camp  79, 
about  fifty  miles  northeast  of  that  locality.  They  average  paler  than 
specimens  from  the  Ijonlers  of  Szechuan  with  less  admixture  of  black  above, 
and  the  ears  and  sides  of  the  mtizzle  are  a  brighter  or  clearer  orange  rufous, 
instead  of  dull  rusty.  The  black  of  the  area  between  the  eyes  is  much 
more  mixed  with  huffy  hairs  except  over  the  eyebrows  which  are  deep 
black  and  tend  to  form  a  small  distinct  patch,  somewhat  separated  from 
the  dark  crown  by  an  intervenin<i;  tongue  of  mixed  huffy  and  black,  thus 
contrasting  with  the  darker  race  listed  below.  Xo  doubt  wear  and  fading 
may  combine  to  affect  the  general  coloration,  but  the  points  above  men- 
tioned come  out  distinctly  in  series. 

Hodgson's  "Arctomya  himalayanus,  potius  tibetensis  "  is  doubtless  to  be 
regarded  as  a  synonym  of  this  race,  as  Blanford  long  ago  pointed  out 
(Joum.  Asiatic  Soc.  Bengal,  vol.  44,  p.  121,  1875). 

An  adult  skull  from  Camji  79,  fifty  miles  northeast  of  Jyekundo, 
measures:  condylobasal  length,  98.3  mm.;  basal  length,  92.6;  palatal  length, 
57.7;  zygomatic  width,  64.1;  mastoid  width,  46.6;  width  across  molars, 
28.3;  upper  cheek  teeth,  23.8;  lower  cheek  teeth,  22.5. 
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Marmota  himalayana  robusta  (Milne-Edwards). 

Arclomys  rohmln^  Milnc-Edwanls,  Xouv.  Arch.  Mus.  d'Hist.  Nat.,  Paris,  vol.  7, 

liull..  ]i.  92,  1S70.    Western  Szcclnvan. 

Five  <kins  of  nianiiot  from  Clu'to  Pass  (C'ain!)s  1-2).  Tson^  Ben  La 
(16,000  ft.  pas.s,  Campji  26-27J,  and  J^iiang  (Camp  10),  on  the  border  of 
eastern  Tibet,  evidently  represent  Milne-Edwards's  Arctomya  robuatuSj 
which  should  be  ranked  as  a  subspecies  of  Marmota  himalayana.  Com- 
pared with  this  race,  it  chiefly  differs  in  its  darker  average  color,  much 
more  mixed  with  black-tipped  hairs  over  the  nape  and  back,  while  the 
dark  cap  is  more  marked,  extending  as  a  solid  blackish  patch  from  the 
muzzle  to  the  upper  eyelids  and  back  nearly  to  the  oars  where  a  sprinkling 
of  buffy  hairs  occur?  on  the  occiput.  The  (huk  eye-hiow  patch  is  not 
separately  distinguishable  but  merges  with  the  chirk  forehead.  The  ranpic 
of  this  sliglitly  (harker  subspecies  i)robably  covers  a  narrow  area  from 
Batang  eastward  along  the  borders  of  Szechuan. 

PETAUBISTIDAE.   Flying  Squirrels 
Petanriata  darkei  Thomas. 

Petaurista  chirkr!  Thoin:i?,  Ann.  Mas.  Nat.  Hist.,  ser.  9,  vol.  10,  p.  396,  Oct.  1922. 

Mekong  Valley,  28°  X.,  Yunnan. 

Two  native  skins,  one  with  a  skull,  agree  closely  with  Thomas's  brief 
description.  Both  are  from  Batang  (Camp  30)  but  may  not  have  been 
killed  in  the  immediate  vicinity.  The  head  is  gray  with  a  prominent  spot 
of  ochraceous  around  the  posterior  base  of  the  ear;  fore  part  of  the  back 
mixed  buffy  and  black,  but  on  the  middle  and  hinder  portion  of  the  back 
the  ochraceous-buff  annulations  of  the  long  hairs  become  whitish,  tipped  with 
black;  hands  blackish  brown,  feet  blackish.  Tail  full  and  long,  mixed 
ochraceous  and  black.  Under  side  grayish  white,  faintly  washed  with  buffy ; 
at  the  sides  of  the  membrane  anteriorly  is  a  band  of  ochraceous  buff  both 
above  and  below,  and  the  extreme  edge  is  marked  by  a  line  of  whitish,  not 
sharply  defined.  The  skull  of  No.  17537  is  sniallei-  witli  smaller  bullae 
than  in  specimens  I  have  regarded  as  xanthotis  from  Kansu  and  tlie  Kokonor 
]\lountains.  Tliis  .si)ecies  was  originally  described  from  western  Szechuan, 
but  without  comparative  material  it  is  not  possible  at  this  time  to  deter- 
mine if  the  Kansu  animal  is  really  distinct.  In  the  Batang  skull,  the 
ascending  process  of  the  premaxillary  tapers  dorsally  nearly  to  a  point, 
while  in  skulls  from  Kansu  it  has  a  broader  ending.  The  dimensions  of 
skull  No.  17535  are:  occipito-nasal  length,  60.5  mm.;  palatal  length,  33.7; 
zygomatic  width,  36.2;  mastoid  width,  40.1;  width  outside  ])remolar8 
anteriorly,  14.8;  upper  cheek  teeth,  16.2;  lower  cheek  teeth,  15.6.  The 
incisors  are  yellow,  not  orange.  The  first  upper  premolar  is  a  very  small 
spicule,  tucked  away  l)elow  the  crown  of  the  large  second  premolar  in  an 
angle  on  the  antero-internal  side.  Tlie  molar  teeth  are  fully  in  place  but 
only  slightly  worn. 
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Trogoptenis  zanthipes  edithae  Thomas. 

Trogopterus  cdithne  Thomas,  Ann.  Mag.  Nat.  Hist.,  ser.  9,  vol.  11,  p.  658,  June 

1923.   Likiang  Range,  Yunnan. 

A  skin  from  Batang  (Camp  30),  December  12,  1934,  is  quite  the  same 
as  specimens  from  the  Likiang  Range,  Yunnan,  except  that  the  terminal 
third  or  more  of  the  tail  i-^  black  with  a  few  nisty-tiiipcd  hairs  on  the  dorsal 
side  except  at  the  very  lip.  The  long  erect  hairs  about  the  inner  base  of 
the  ear  are  a  noticeable  character.  No  doubt  this  should  be  regarded  as  a 
race  of  T.  xanthipes  of  northeastern  China. 

CfilCETIDAE.   Hamster-like  Mice 

Cricetulus  alticola  tibetanus  Thomas  and  Hint  on. 

Cricctulus  alticola  tibeianus  Thomas  and  Hint  on,  Ann.  Mag.  Nat.  Hist.,  ser.  9,  vol. 

9,  1).  ISO,  Feb.  1922.   Tiiiyiii,  Tibet,  14,000  feet. 

A  series  of  nine  skins  and  skulls  from  Camps  70,  77,  79,  137,  north  and 
east  of  Jyekipido  agrees  closely  with  the  description  of  this  hamster-mouse, 
the  type  of  which  came  from  Tingri,  Tibet,  some  distance  to  the  southwest. 
Adults  are  nearly  uniform  pale  ochraceous  above,  with  only  a  very  slight 
admixture  of  black-tipped  hairs,  paler,  more  sandy  on  the  forehead,  cheeks 
and  nape.  The  ears  are  dusky  brown  on  both  proectote  and  metentote, 
narrowly  edged  with  white  except  at  the  basal  third,  and  with  a  small  white 
tuft  at  the  inner  base  of  each  ear.  The  tail  is  dusky  above,  pure  white 
below;  backs  of  feet  white.  The  sides  of  the  muzzle  and  lower  cheeks,  and 
the  entii'o  ventral  surfaces  are  white  with  dark  slaty  bases  to  the  hairs. 
Inunaturc'S  are  nearly  uniform  drab  gray,  the  sides  washed  with  pale  buffy; 
ears  with  their  exposed  parts  blackish  brown,  white-edged.  With  advancing 
age,  the  buff  and  ochraceous  tints  finally  predominate. 

The  precise  relationships  of  this  mouse  are  not  clear.  It  is  apparently 
less  pale  than  Cricetulus  migratorius  julvus  Blanford  from  Yarkand  a 
thousand  miles  to  the  westward,  with  darker  bases  to  the  hair  of  the  lower 
side,  but  is  doubtless  closely  related  and  may  prove  to  be  merely  a  race  of 
0.  migratorius.  No  specimen  has  an  all-white  tail.  The  hind  foot  with 
claws  measures  about  17.5  mm.  The  tail,  as  measured  from  the  skin,  is 
about  30  mm.,  and  the  ear  about  16  mm.  A  skull  (No.  17706)  shows  the 
following  dimensions:  condylo-basal  length,  25.4;  palatal  length,  14.5; 
zygomatic  width,  15.6;  mastoid  width,  12.1;  width  across  molars,  6.0;  length 
of  bulla,  6.8;  upi)cr  check  teeth,  4.5;  lower  cheek  teeth,  4.8. 

Cricetulus  lama  Bonhote. 

Cricetulus  lama  Bonhote,  Abstract  Proc.  Zool.  Soc.  London,  no.  22,  p.  14,  Nov.  21, 
1905;  Proc.  Zool.  Soc.  London,  for  1905,  vol.  2,  p.  305,  Apl.  1906.  Lhasa,  Tibet. 

Four  specimens  of  this  species  were  taken  at  camps  74-79,  a  short  dis- 
tance beyond  Jyekundo  to  the  northward,  April  14-18,  1935,  an  extension 
of  its  known  range.  This  is  a  totally  distinct  species  from  C.  alticola 
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tibetanus,  which  occurs  at  the  same  localities,  although  possibly  in  different 
situations.  It  is  at  once  distinguished  by  its  longer  tail  and  hind  foot, 
smaller  ears  and  darker  color.  The  general  coloring  is  much  as  in  less- 
mature  individuals  of  that  species  but  even  darker,  with  the  foreliead  and 
cheeks  grayish,  due  to  a  mixture  of  black  with  grayish  or  vcr>'  pale-buffy 
hairtips.  Over  the  shoulders  the  tint  is  a  more  pronounced  buffy,  while 
over  the  back  the  black  hairs  predominate.  The  short  ears  arc  hardly 
distinguishable  in  color  from  the  surrounding  areas  of  mixed  grayish  and 
black.  They  lack  the  white  basal  tuft  at  the  inner  side  but  are  minutely 
edged  with  white.  On  the  sides,  posteriorly,  there  is  a  broad  tongue  of 
blackish  and  buffy  or  russet  encroaching  on  the  white  of  the  ventral  surface. 
A  similar  but  nearly  black  tongue  extends  down  upon  the  upper  part  of 
the  hind  leg,  marked  off  behind  by  white  and  before  by  another  white 
area.  The  feet  are  white;  tail  dark  brown  above,  white  below  with  a  short 
terminal  pencil  of  both  brown  and  white.  Elsewhere  the  under  surfaces 
are  white  with  deep  slaty  bases  to  the  hairs.  The  hind  foot  with  claws 
measures  17.5  mm.;  tail  from  the  skin,  about  43;*ear  about  12.  The  style 
of  coloring,  dark  mixed  black  and  buff  above  and  the  blackish  hip  mark 
set  off  on  botli  sides  by  upward  extensions  of  the  white  of  the  belly,  and 
tlie  longer  and  more  coarsely  haired  tail,  separate  this  species  at  once 
from  C.  alticola  tibetanus. 

Microtus  malcolmi  Thomas. 

Microlus  malcolmi  Thomas,  Abstr.  Proc.  Zool.  Soc.  London,  no.  90,  p.  4,  Feb.  4, 
1011;  Proc.  Zool.  Soc.  London,  p.  174,  1911.   Mountains  southeast  of  Tau- 

chow,  Kansu. 

Two  medium-sized  microtines  agree  very  closely  with  the  description 
of  Microtus  malcolmi,  tlie  type  of  which  is  from  the  mountains  southeast 
of  Tauchow,  Kansu.  ] fence  its  discovery  in  the  southeastern  corner  of 
Tibet  is  a  considerable  extension  of  its  known  i-ange.  One  was  captured 
May  16,  at  Camp  90;  the  other  on  June  10,  at  Camp  102,  on  the  Chinghai 
steppes.  This  meadow  mouse  is  of  a  distinctly  grayish  brown,  or  as  Thomas 
puts  it,  a  brownish  "  rather  lighter  than  *  bistre  * ".  The  under  surface  has 
the  hairs  gray-tipped,  with  slaty-gray  bases.  The  distinctive  characters 
are:  the  rather  small  hind  foot,  16-17  mm.  with  claws;  the  small  ears, 
about  12-13  mm.  in  the  dried  skin;  the  tail  of  medium  length,  about  twice 
that  of  the  hind  foot.  The  skull  is  ratlu  r  lightly  built,  with  a  distinctly 
arched  profile.  The  teeth  are  quite  like  those  of  the  M.  ratticcps  group, 
to  which  this  mouse  is  therefore  assignable,  but  its  exact  relationships, 
whether  as  a  race  of  that  animal  or  a  distinct  species,  must  await  further 
study  of  the  group  as  a  wliole.  The  distinctive  i:)oints  are:  upper  teeth  with 
the  i:)attcrn  of  ^f.  ari'alis,  the  hist  upper  molar  consisting  of  a  trans\-erse 
space,  followed  by  two  small  outer  and  one  large  inner  triangles,  then  a 
narrow  C-shaped  crescent,  turned  to  the  inner  side.   The  first  lower  molar, 


278 


PROCEEDINGS  OF  THE  ACADEMY  OP 


[Vol.  XC 


as  in  M.  ratticeps,  is  of  characteristic  form,  with  a  posterior  transverse 
space,  then  in  front  of  it  two  large  inner  and  two  smaller  outer  closed 
triangles,  with  a  fifth  inner  triangle  continent  with  a  terminal  looj).  There 
is  a  sliglit  indentation  of  the  margin  of  the  inner  border  of  this  looj).  The 
secontl  lower  molar  consists  of  a  jiosterior  transverse  sjiace,  in  front  of 
which  are  two  large  inner  and  two  small  outer  closed  triangles. 

No  doubt  this  species  has  a  wide  range  over  the  eastern  part  of  Tibet 
to  the  grasslands  of  northwestern  Kansu.  It  closely  resembles  specimens 
from  the  Altai  region,  identified  by  the  late  Ned  HoUister  as  M.  ohscurua 
Eversmann,  of  which  it  may  be  but  a  geographic  race.  Typical  M.  ratticeps 
is  apparently  a  larger  species  with  a  similar  tooth  pattern. 

Microtus  (Phaiomys)  waltoni  Bonhote. 

Microtm  (Phaiomys)  waUoni  Bonhote,  Abstract  Froc.  Zool.  Soc.  London,  no.  22, 
p.  14,  Xo\ .  21,  1905;  Froc.  Zool.  Soc.  London,  for  1905,  vol.  2,  p.  306,  text-f.  53, 

Apl.  1906.  Lha^a. 

Two  specimens  are  clearly  referable  to  this  mouse,  first  described  by 
Bonhote  from  Lhasa,  Tibet.  The  record  extends  tlie  known  range  consider- 
ably to  the  eastward.  One  of  them,  taken  at  Camj)  7G,  on  June  8,  is  in 
long  full  pelage,  of  a  buffy  gray,  shading  to  clear  buff  on  the  sides  of  the 
neck  and  on  the  flanks.  This  seems  to  represent  the  winter  pelage,  for  a 
second  specimen  dated  July  22,  (from  Camp  132) ,  has  nearly  completed  the 
moult  to  summer  coat.  Only  a  small  area  covering  the  hind  quarters  still 
retains  the  long  buffy  hair  of  winter,  while  over  the  rest  of  the  back  it  is 
buffy  gray,  darker  on  the  back  and  nearly  clear  buffy  on  the  sides  of  the 
neck.  The  lower  surface  is  lightly  washed  with  pale  buffy,  hardly  conceal- 
ing the  short  gray  bases  of  the  hairs.  The  extended  hind  foot,  with  claws, 
measures  20.3  mm. 

Microtus  (Neodon)  irene  irene  Thomas. 

Microtis  Irene  Thomas,  Abstract  Proc.  Zool.  Soc.  London,  no.  90,  ji.  5,  Feb.  14, 
1911;  Proc.  Zool.  Soc.  London,  p.  173,  Mar.  1911.    Tachif  niu,  Szcchuan. 

The  small  meadow  mice  of  this  group  arc  regarded  by  Hint(m  as  worthy 
of  rank  as  a  distinct  genus.  Xcodon,  representing  in  the  highlands  of  western 
China  a  more  pi'imitive  /^/7////;//.s-like  species  witliout  the  special  modifica- 
tions resulting  from  fossorial  life.  As  in  that  genus,  the  first  lower  molar 
consists  of  a  closed  triangular  lobe  in  front,  succeeded  by  two  opposite  and 
confluent  triangles,  then  one  outer  and  two  inner  closed  triangles  and  a 
terminal  transverse  loop.  The  small  feet  thinly  clad  with  short  dull 
whitish  hairs,  are  a  distinguishing  mark.  Of  the  ten  specimens  secured,  one 
is  from  forty  miles  east  of  Hokow,  on  the  Yalung,  four  are  from  Batang, 
and  the  others  from  farther  westward  in  Khams,  at  Camps  90  and  136.  It 
is  in  general  a  species  characteristic  of  high  alpine  meadows  in  this  region. 


Copyrighted  material 


1938j 


NATURAL  SCIENCES  OF  PHILADELPHIA 


279 


XUBIDAE.   Typical  Mice  and  Rats 

Apodemus  latronum  Thomas. 

Apodemtu  gpecumu  latronum  Thomas,  Abstract  Proc.  Zool.  Soc.  London,  no.  100, 
p.  49,  Oct.  31,  1911;  Proc.  Zool.  Soc.  London,  p.  137,  Mar.  1912.  Tachienlu, 

Szechwan. 

Tliis  species  is  readily  tlistinguisilied  from  its  congeners  in  the  same 
general  locality  by  its  larger  size  and  large,  nearly  naked,  blackish  ears. 
The  long  hind  foot  measures  about  27  mm.,  the  ear  from  base  about  20. 
It  is  apparently  an  inhabitant  chiefly  of  wooded  or  scrubby  areas.  The 
expedition  found  it  common  about  Batang  (Camp  30)  where  ten  specimens 
were  collected,  and  at  other  camps  between  there  and  Tachienlu  in  western 
Szechuan,  a:^  at  ]\Iagidrong  (Camp  10),  Dakotime,  and  forty  miles  east  of 
Hokow.   Probably  Batang  marks  nearly  the  western  bounds  of  its  range. 

Apodemus  peninsulae  (Thomas). 

Micromys  sjx'ciosuii  pi  Hhif^nJae  Thomas,  Proc.  Zool.  Soc.  London,  for  1906,  p.  862, 
Apl.  11,  1907.    Miiijryong.  100  miles  .southeast  of  Seoul,  Korea. 

Four  ppccimen.s  in  adult  winter  pelage  from  Cliinghai,  and  a  dozen 
others,  okl  and  young,  from  Dawo  (Cam])  153).  Tunggnolo  (Camp  ol,  and 
Batang  (Camp  30),  agree  so  closely  in  color  and  size  with  a  series  from 
Kansu,  China,  and  from  Korea,  that  I  am  unable  to  distinguish  them  with 
certainty.  The  four  from  Chinghai,  taken  April  15,  are  still  in  the  bright- 
russet  winter  pelage,  except  that  on  their  heads  and  fore  shoulders  moulting 
seems  to  have  begun,  so  that  these  areas  appear  grayer  than  in  more 
eastern  skins.  A  series  from  the  Tibetan  plateau  in  winter  coat,  might 
show  that  the  animal  in  this  area  is  a  slightly  paler  race.  Otherwise  this 
species  holds  its  characters  with  remarkable  constancy  over  a  wide  area 
from  Korea  across  nortliern  China,  to  Kansu  and  the  eastern  part  of  the 
Tibetan  jilateau.  It  is  dist iuguislied  by  its  uniformly  colored  upper  side, 
of  an  even  mixture  of  black  and  russet  hairs  in  summer,  with  a  clearer 
russet  abo\-e  in  wintei',  oidy  ^lightly  darkened  in  the  mid-back.  The  cars 
are  clothed  with  short  gray  and  russet  hairs  on  their  exposed  surfaces,  not 
contrasting  with  the  surrounding  fur.  The  last  upper  molar,  unless  greatly 
worn,  shows  three  subequal  lobes  on  the  inner  side. 

Although  Thomas  regarded  this  as  a  continental  race  of  the  Japanese 
Apodemus  specioaus,  the  latter  seems  to  be  a  much  larger  and  distinct  species. 

Rattns  norvegicus  socer  (Miller). 

Epimya  norvegicus  socer  Miller,  Proc.  Biol.  Soc.  Washington,  vol.  27,  p.  90,  May 
11,  1914.  Taochow,  Kansu. 

Two  rats,  a  half-grown  young  and  an  older  individual,  from  Batang 
are  of  this  species  and  though  rather  yoimg  to  show  the  full  development 
of  cranial  characters  distinguishing  this  race,  doubtless  represent  the  native 
form,  to  which  they  may  be  tentatively  referred. 
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Rattus  confucianus  confucianus  (Milne-Edwards). 

Mus  confucianus  Milne-Edwards,  Nouv.  Arch.  Mus.  d'Hist.  Nat.,  Paris,  vol.  7,  Bull., 
p.  93,  1871.  Mupin,  Szechwan. 

The  Sulphur-bellied  Rat  is  a  common  species  over  most  of  China,  fre- 
quenting bushy  or  partly  tree-grown  areas  in  rocky  situations.  One  secured 
by  the  expedition  at  Hokow  (Camp  8),  on  September  16,  is  still  in  the 
summer  coat,  which  is  partly  spinous.  Two  other  adults  are  from  Batang 
(Camp  30),  while  a  half-grown  young  animal  from  Jyekundo  (Camp  72), 
August  8,  is  im^ectedly  far  to  the  westward  of  the  Chinese  border. 

ZAFODIDAE.   Jumping  Mice 

Zapus  (Eozapus)  setchuanus  Pousargues. 

ZapiLs  setehtuxmu  Pousargues,  Bull.  Mus.  d'Hist.  Nat.,  Paris,  vol.  2,  p.  13,  fig.  1-3, 
1896.  Tachienlu,  Szechwan. 

The  single  specimen  in  the  collection  is  a  male  taken  in  the  Anya  valley 
four  days'  travel  west-southwest  of  Tachienlu,  the  type  locality.  It  thus 
extends  slightly  the  known  range  of  the  typical  race,  with  which  it  agrees 
in  the  presence  of  a  wcll-dcvolopcd  yellow  line  in  the  center  of  the  white 
under  side.  The  collector's  field  measurements  are:  total  length,  180  mm.; 
tail,  105;  hind  foot,  28;  ear,  12. 

MOSCHIBAE.   Musk  Deer 

Moschus  moschiferus  sifanicus  Biichner.    Chinese  Musk  Deer. 

Moschiis  sijanicus  Biichner,  Melanges  Biologiques,  vol.  13,  no.  1,  ]).  162  =  Bull. 
Acad.  Imp.  des  Sci.,  St.-Petersbourg,  new  ser.,  vol.  2,  p.  116,  1891.  Southern 
Kansu. 

Several  specimens  were  brought  back.  According  to  Mr.  Dolan's  notes, 
it  is  universally  distributed  throughout  the  marches  of  eastern  Tibet, 
with  a  wide  range  of  habitat  from  comparatively  low  altitudes  to  the 

highest  growth  of  dwarf  rhododendrons.  "  Its  favorite  haunts  are  in 
rhododendron,  spruce,  or  prickly  oak.  It  is  chiefly  in  such  cover  that  it  is 
trapped  by  professional  musk  hunters  but  its  salvation  seems  to  lie  in 
the  fact  that  there  is  a  reserve  in  higher  altitudes  where  the  native  hunters 
cannot  trap  it  profitably." 

CEBVIDAE.  Deer 

ElaphoduB  cephalophus  cephalophus  Milne-Edwards.   Tufted  Deer. 

Elaphodus  cephalophus  Milnc-Echvards,  Recherchcs  pour  servir  a  I'EQst.  Nat.  des 

Mamm.,  p.  353,  pi.  65-67,  1S71.    Mupin,  Szechwan. 

The  Tufted  Deer  I\Ir.  Dolan  found  well  distributed  "  over  the  marches 
of  eastern  Tibet  in  the  lower  gorges  of  the  river  courses.  Its  favorite  haunt 
is  in  poplar  and  birch  forest  at  altitudes  of  about  11,000  feet.  In  such 
situations  it  occurs  around  Batang  and  Tachienlu  in  considerable  numbers. 
It  is  not  held  in  much  esteem  by  the  natives  and  consequently  is  not 
much  hunted." 
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Capreolus  capreolus  bedfordi  Thomas.   Duke  of  Bedford's  Roe  Deer. 

Capreolus  bcdjurdi  Thomas,  Abstract  Proc.  Zool.  Soc.  London,  p.  32,  June  16,  1908. 
One  hundred  miles  west  of  Taiyuan-fu,  Shansi,  China. 

The  roe  deer  of  northern  China  is  not  ver>'  different  from  the  races 

farther  west.    The  specimens  collected  at  Dzoj^chen  (Cam])  14')).  by  the 

expedition  come  from  what  must  l)c  very  nearly  the  soutliei'n  limit  oi  the 

range  in  western  China.    Here,  Mr.  Dolan  writes,  they  wei'e  found    to  the 

northwest  of  Sungpan,  where  they  arc  plentiful  but  hard  hunted,  and  at 

Dzogchen  Lamasery  where  they  occur  more  sparingly.   In  no  other  locality 

did  we  find  evidence  of  them,  although  we  heard  of  their  occurrence  near 

the  tea  road  to  Lhasa  between  Tachienlu  and  Dawo  (Tao-fu).   In  both 

localities  they  were  encountered  in  cover  of  rhododendron  and  dwarf 

rhododendron." 

Rusa  unicolor  dejeani  Pousargues.  Dejean's  Rusa  Deer. 

Rusa  dejeani  Pousargues,  Bull.  Mus.  d'Hist.  Nat.,  Paris,  vol.  2,  p.  12,  1896. 

Szednvan. 

The  Rusa  Deer  is  found  in  suitable  country  slightly  to  tlic  north  of 
Tachienlu,  southward  and  westward  as  far  as  Batang  in  China.  One  fine 
male  from  the  latter  locality  has  the  coarse  hair  a  dark  blackish  brown, 
and  the  legs  darker,  fuscous,  becoming  pale  ochraceous  on  the  inner  sides. 
In  a  second  specimen  consisting  of  the  diiull  only,  (Batang,  November  21), 
the  antlers  are  thick  and  solid,  with  a  length  from  the  burr  to  the  tip  of 
the  front  tine,  following  the  outer  curve,  of  600  mm.,  or  27.25  inches,  only 
3.75  inches  shorter  than  the  record  head  listed  m  Rowland  Ward's  "  Records 
of  Big  Game  The  circumference  above  the  burr  is  225  mm.  (8J  inches) ; 
length  of  brow  tine  from  the  crotch,  235  mm.  Other  measurements  are: 
condylobasal  length,  360  mm.;  basal  length,  336;  palatal  length,  217; 
zygomatic  width,  159;  mastoid  width,  128;  nasals,  length  143,  combined 
widtli  at  widest  place,  62;  width  across  molars,  106;  upper  cheek  teeth,  106. 
The  nasals  are  not  notched  at  the  distal  end. 

These  sambar,  INlr.  Dolan  writes,  seem  to  follow  the  deej)  river  valleys 
from  the  south,  and  occur  in  the  valley  of  Tachienlu,  in  the  Yangtse  valley, 
and  probably  in  the  valley  of  the  Yalung,  as  well  as  in  the  mountains  south 
of  Litang.  At  Batang  their  favorite  grounds  were  the  semi-arid  side  ditches 
off  the  Yangtse,  in  semi-jungle  of  wild  rose,  plum,  and  other  thorny  plants, 
whence  they  extended  their  range  up  into  the  prickly-oak  forest. 

Cervus  albirostris  Przewalski.  White-lipped  Deer. 

Cervua  albiroHris  Przewalski,  Reise  in  Tibet,  p.  73,  fig.  p.  76,  1884.  Nanshan. 

This  large  deer  was  found  to  be  fairly  common  in  the  mountainous 
country  above  Batang  (Camp  30).  It  is  apparently  a  characteristic  -pccios 
of  the  plateau  region  west  of  the  Chinese  highlands,  from  the  Nanshan 
Mountains  westward  at  least  to  Lhasa.  The  extremely  coarse  pela[re,  rough 
and  harsh  to  the  touch,  the  somewhat  flattened  skull,  and  the  antlers  with 
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their  lack  of  a  bez  tine,  are  so  distinctive  a  combination  that  Flerov  has 
suggested  a  special  subgenus,  Przewalskium,  for  the  species.  While  the 
antlers  are  usually  described  as  having  no  bez  tine,  this  condition  may  be 

interpreted,  however,  as  representing  a  more  primitive  stage,  in  which  the 
inter-node  ])et\vcen  ])ro\v  tine  and  bez  tine  is  still  lon<i,  and  the  succeeding 
inter-node  really  I'cprcsents  that  usually  fornnii<j;  the  more  basal  part  of  the 
beam.  Pocock.  however,  is  inclined  to  .-uppose  that  the  ])ez  tine  in  the 
elaphine  type  of  antler  is  an  interpolated  or  extra  one,  rather  than  the  homo- 
logue  of  a  succeeding  fork.  A  large  antler  secured  by  the  expedition 
measures  41 1  inches  (1045  mm.)  on  the  chord  from  the  anterior  base  of 
the  burr  to  the  tip  of  the  most  distant  point.  Other  measurements  of  this 
antler  are:  circumference  just  above  burr,  197  mm.  (7|  inches) ;  length  of 
brow  tine  on  outer  curve,  325  (12f  in.) ;  length  of  "trez  "  tine  from  upper 
base,  498;  length  of  third  point,  337;  of  fourth,  200.  The  antlers  of  this 
deer  srem  to  show  a  simple  system  of  forking,  in  which,  after  the  first 
fork,  the  i)osterior  branch  only  again  subdivides  in  each  subsequent 
bifurcation. 

Thi-  deei-.  as  Mr.  Dolan  writes,  is  "more  widely  distributed  than 
M'Xeill's  Deer,  and  still  occurs  all  the  way  from  the  Tachienlu  mountains 
weslward  into  central  Tibet  and  northward  probably  to  the  grasslands  around 
the  Amnye  Machen.  They  were  seen  by  us  to  the  south  of  Litang  around 
Batang,  and  to  the  northwest  of  Jyekundo,  and  tracks  were  found  in  the 
Tachienlu  Mountains.  However,  they  have  been  so  persecuted  that  the 
stand  is  down  to  nothing  in  many  localities.  Four  or  five  years  ago  they 
were  said  to  have  been  extremely  plentiful  around  Batang,  but  a  force  of 
Tibetan  troops  with  British  militar>''  rifles  had  so  far  reduced  them  in  a 
season  or  two,  that  we  liad  great  difficulty  in  finding  them.  They  range 
from  mid-spi'uce  forest  up  through  rliododendi-on  and  dwarf  rhododendron 
to  the  grasslands  just  below  the  peaks,  that  is.  from  about  12,000  to  16,000 
feet.  They  occur  on  the  fi'inges  of  the  high  steppes  along  the  scai-ps  of  the 
upper  Yanglse  Kiver  in  dwarf  rhododendron  and  willow  cover.  These  deer 
are  probably  also  protected  by  native  chiefs  and  lamaseries  in  the  interior 
of  Tibet,  for  of  thirteen  full  yak  loads  of  antlers  observed  by  us  when  they 
were  brought  to  the  market  at  Jyekundo,  about  ninety  per  cent  were  shed 
antlers.  It  is  said  that  the  antlers  are  retained  by  the  deer  well  through 
the  month  of  March." 

Cervus  macneilli  Lydekker.   M'NeiU's  Deer.   Plates  23  and  24. 

Ceri'iis  (■(isJnnirianu.^-  vuioiiiUl  Lvdekkcr,  Proo.  Zool.  Soo.  London,  p.  588,  pi.  69, 

1909;  p.  987,  Dec.  1910.   Tibetan  side  of  Sino-Tibetan  border. 
Cervus  macneUU  Lydekker,  Cat.  Ungulate  Mamm.  Brit.  Mus.,  vol.  4,  p.  146,  1916. 
Cerviis  canadensis  wardi  Lydekker,  Proc.  Zool.  Soc.  London,  p.  987,  text-fig.  143, 

Dec.  1910.   "  Tibet  ". 

One  of  the  outstanding  results  of  ]\Ir.  Dolan's  expedition  was  the  secur- 
ing of  a  series  of  both  male  and  female  adults  of  the  pale-colored  M'NeiU's 


Copyrighted  material 


193SJ 


NATURAL  SCIENCES  OF  PHILADELPHIA 


283 


Deer.  Described  in  1909  on  the  basis  of  a  hind  shot  on  the  Tibetan  side 
of  the  boundary  betweeen  Szechuan  and  Tibet,  its  true  afl^ities  have  been 
obscured  by  the  fact  that  not  only  were  no  others  available  in  collections, 
but  the  antlers  of  the  male  were  unknown  with  certainty.  This  state  of 
affairs  has  now  been  remedied  by  the  fine  series  of  a  dozen  specimens  of 
both  sexes  in  the  Academy's  collection.  From  these  antlers  it  is  at  once 
apparent  that  Cervus  macneilli  is  a  strictly  elaphine  type,  perhaps  even  a 
race  of  Cen'Uff  claphvs,  but  until  the  whole  matter  nf  the  relationships  of 
the  Asiatic  Ccrvns  can  be  carefully  reviewed  with  adequate  material,  it 
does  not  seem  yet  i)ossiblc  to  settle  the  status  of  this  deer  and  such  little- 
known  ones  as  C.  wallichi  and  its  races,  C.  casJunirianus,  and  others. 
Nevertheless  it  is  fairly  certain,  that  as  Ly dekker  himself,  in  1915,  suggested, 
his  CervuB  canadensis  wardi,  based  on  a  pair  of  shed  antlers  purchased  by  a 
missionary  in  western  Szechuan,  is  after  all  a  synonym  of  macneUli,  for 
the  type  antlers,  which  I  was  privileged  to  examine  at  the  British  Museum, 
though  somewhat  lai^r  than  the  average  of  C.  macneilli,  evidently  represent 
that  animal.  The  antlers  are  collected  by  the  Tibetans  and  traded  into 
China,  which  doubtless  accounts  for  the  fact  that  the  type  antlers  of 
C.  vardi  were  purchased  in  Szechuan. 

In  a  preliminary  account  of  the  Dolan  Expedition's  results,  Mr.  Arthur 
de  C.  Sowerby  (1936)  has  published  some  cxc(>llent  photographs  of  M'XeiU's 
Deer,  secured  by  ^Iv.  Dolan,  witli  brief  notes  on  the  species.  As  oritrinally 
described  from  the  female  in  the  British  ^Museum,  the  color  in  summer  is 
very  pallid,  because  of  which  the  Chinese  name  for  it  is  pei  lu,  meaning 
"  white  deer  My  notes  on  the  type  describe  the  body  as  pale,  a  finely 
speckled  gray  and  brownish  black.  The  lips  and  nose  are  pale  drab,  not 
contrastingly  white  as  in  the  White-lipped  Deer.  The  inner  side  of  the 
legs  is  pure  white,  as  is  also  a  narrow  rim  on  the  inner  side  of  the  buttocks. 
This  latter  area  is  bordered  by  blackish,  which  extends  across  dorsally  to 
include  the  upper  surface  of  the  tail.  The  winter  pelage  as  represented 
by  Mr.  Dolan 's  skins,  seems  gra>'er.  with  a  brownish  wash  on  the  back, 
the  throat  and  sides  of  the  neck  a  mixed  ^r!\y.  The  white  jiytral  area  is  as 
narrow  as  in  the  sunnner  condition.  The  antlers  of  the  males  when  viewed 
from  in  front,  have  the  main  beam  turned  inward  from  the  level  of  the 
trez  tine,  in  this  respect  somewhat  approaching  the  condition  seen  in 
Wallich's  Deer  (Cervtis  waUichi).  Two  immature  males  from  Tsu  Tchi 
are  probably  in  tiieir  second  year  and  still  retain  milk  premolars,  of  which 
the  second  and  third  consist  each  of  four  crescents  arranged  in  opposite 
pairs.  Their  antlers  consist  of  a  simple  beam,  unbranched,  from  a  low 
jiedicel  about  43  mm.  high,  and  have  a  slight  outward  curvature  then  turn 
in,  giving  a  sigmoid  form.  In  No.  17388,  this  simple  antler  is  295  mm.  long 
on  one  side,  and  the  skull  still  retains  all  three  milk  premolars,  while  the 
last  permament  molar  has  not  quite  reached  the  alveolar  level.   In  No. 
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17387,  of  about  the  same  age,  the  antlers  are  a  trifle  longer,  about  365  mm., 
the  diameter  of  the  pedicel  just  below  the  burr,  25  mm.  In  adult  males 
both  brow  and  bez  tines  are  long  and  well  developed,  with  a  light  upward 
curvature;  the  course  of  the  main  beam  is  then  upward  and  outward,  as 
seen  from  in  front,  until  the  trez  tine  is  reached,  situated  on  the  outer 
side  of  the  beam.  The  length  of  the  trez  varies  in  the  series  from  a  short 
snag  to  a  much  longer  up-curved  tine,  which,  however,  does  not  exceed 
the  brow  tine  in  length.  At  this  point  the  main  beam  turns  decidedly- 
inward,  but  apparently  not  so  much  as  it  does  in  C.  wallichi.  In  a  well- 
developed  set  of  antlers,  the  part  of  the  beam  above  the  trez  about  equals 
that  below  it,  from  trez  to  bez  tine,  then  the  main  beam  forks  in  such  a  way 
that  there  is  an  anterior  and  a  posterior  tine,  more  or  less  in  line,  while 
a  third  one  arises  on  the  outer  side,  at  or  just  above  or  below  the  point  of 
forking,  to  make  a  more  or  less  well-marked  cup  There  is  as  usual 
much  individual  variation  in  the  development  of  the  several  tines,  [uid 
opposite  sides  may  show  considerable  asymmetry.  One  large  antler  (No. 
17378)  exhibits  the  following  measurments:  length  of  brow  tine  from  burr, 
on  outer  curve,  295  mm.;  bez  tine,  310;  length  of  beam  from  upper  base 
of  bez  to  trez  tine,  368;  length  of  trez  tine  from  outer  side  of  beam  on  its 
curve,  260;  length  of  beam  between  upper  base  of  trez  to  the  fourth  tine 
355;  anterior  tine  of  the  "  cup  ",  295;  posterior  tine  of  "  cup  ",  350;  lateral 
tine  of  "  cup  310.  In  one.  specimen,  the  main  beam  above  the  trez  does 
not  fork  again;  in  another  (No.  17394)  the  trez  is  very  short,  and  above  it 
the  beam  forks,  with  a  long  anterior  tine,  and  a  shorter  posterior  one  that 
has  a  short  fork  terminally. 

The  upper  canine  is  well  develoiK'd  in  both  sexes,  but  is  decidedly 
smaller  in  females,  only  about  three-fifths  as  long.  In  an  adult  male  it  is 
15  mm.  long  by  7.5  in  transverse  diameter;  in  an  adult  female,  9  mm.  long 
by  6  transversely.  The  cranial  measurements  of  the  four  largest  of  each 
sex  follow: 

Skull  Measurements  of  M'Neill's  Deer 


Males 


No. 

17383 

17386 

17394 

17396 

350 

387 

370 

353 

330 

357 

352 

326 

210 

230 

232 

216 

125 

145 

144 

129 

Combined  greatest  width  of  nasals  

48.5 

54.7 

63.5 

46.7 

159 

152 

160 

152 

141 

130 

157.5 

139 

102 

101.5 

112 

101 

109 

1195 

112 

114 

124 

136 

126 

Upper  premolar  row   

49.5 

52 

50 

50 
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F  emalcf^ 


i\  o. 

1  /  ^^sfl 

1  4  OOU 

1 73Q0 

17391 

361 

364 

363 

364 

338 

353 

342 

360 

222 

224 

213 

228 

133 

147 

133 

137 

52 

47 

55 

47 

143.5 

144 

141 

146 

138 

137 

132 

135 

107 

101 

103 

103 

103 

115 

115 

108 

115 

125 

122 

121 

Upper  premolar  row   

45 

49 

51 

46 

Conccniino;  M'^cill's  Deer,  INIr.  Dolan  writes  tliat  it  occurs  "  in  the 
marp;iiial  forests  of  the  ]\Ickontr.  Yan<j;t-e  and  Yalung  ranges,  usually  above 
12,000  feet,  in  heavy  growth  of  rhododendron.  It  is  now  very  scarce  in 
the  vicinity  of  Litang,  where  the  first  specimen  was  taken  by  Captain 
M^eill,  and  the  expedition  saw  no  evidence  of  it  there  except  antlers  and 
velvet  shown  to  us  by  the  merchants,  and  said  to  have  come  from  deer 
killed  in  the  vicinity,  although  they  might  well  have  come  from  far  away. 
We  collected  them  in  March  of  1935,  two  days  west  of  Jyekundo.  A  stag 
observed  had  not  yet  shed  its  antlers.  Schafer  later  collected  others  in  the 
Mekong  drainage  southwest  of  Jyekundo,  and  in  September  found  them 
most  plentiful  near  the  monastery  of  Dzogehen,  not  far  from  Derge  on 
the  Yalung  watershed.  The  big  stags  were  about  to  shed  their  velvet, 
but  the  younger  stags  were  in  full  velvet,  with  their  antlers  still  soft. 
The  skins  taken  in  September  were  in  clean  summer  hair.  These  deer 
have  been  much  persecuted  Ijy  (he  natives  for  the  aphrodisiac  properties 
believed  by  the  Chinese  to  be  inherent  in  antler  velvet.  They  were  prob- 
ably once  plentiful  over  most  of  eastern  Tibet.  At  the  present  time  they 
are  protected  by  the  monastery  at  Dzogehen,  and  we  heard  in  Jyekundo 
that  native  chieftains  protect  them  to  the  west  of  that  place." 

BOVIDAE.    Antelope,  Sliccp,  Cattle 

Naemorhedus  goral  griseus  !Milnc-Ed\vards.    Gray  Cioral. 

Nemorhedus  griseus  Milne-Edwards,  Nouv.  Arch.  Mus.  d'Hist.  Nat.,  Paris,  vol.  7, 
Bull.,  p.  93,  1871.  Mupin,  Szechwan. 

The  Gray  Goral  Mr.  Dolan  found  "  universally  distributed  in  the  river 
trenches  between  altitudes  of  300  or  400  feet  up  to  above  11,000  feet. 
Specimens  were  collected  in  the  valley  of  the  Min,  near  Wenchwan;  in 

the  Wassu  country;  at  Waszekou,  junction  of  the  Tachienlu  and  Tung 
Rivers;  at  Hokow  on  the  Yalung;  and  below  Batang  on  the  Yangtze. 
These  little  animals  can  be  extraordinarily  plentiful  as  on  the  cliffs  above 
the  Tsaopo  River  which  drains  the  Wassu  country.   In  the  valley  of  the 
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i\Iin  we  shot  a  buck  which  was  browsing  within  one  hun(h'cd  foot  of  a  band 
of  domestic  goats.  On  the  other  hand  they  can  be  extraordinarily  shy 
where  they  are  much  hunted  by  natives,  who  ahnost  invariably  drive  them 
with  dogs." 

Capricornis  sumatraensis  milne-edwardsii  David.  Serow. 

Capricomia  mUne-edwardsii  David,  Nouv.  Arch.  Mus.  d'Hist.  Nat.,  Paris,  vol.  5, 
Bull.,  p.  10, 1869.  Mupin,  Szechwan. 

Several  specimens  of  the  serow  were  l)rnnght  back.  Of  this  animal 
j\Ir.  Dolan  notes  that  they  are  found  throughout  the  marches  of  eastern 
Tibet  wherever,  figuratively  speaking,  there  is  vegetation  as  high  a>  their 
heads.  They  doubtless  occur  also  in  the  trenches  of  the  ^Mekong  and  the 
Salween.  perhaps  also  of  the  Bralnnajiutra.  There  is  great  variation  in 
color,  which  may  account  for  the  division  into  the  two  forms  now  recog- 
nized. We  have  seen  them  in  conditions  varying  all  the  way  from  a 
thick  white  mane  to  a  condition  without  mane,  showing  only  the  blackish 
body  color  on  the  neck.  The  under  parts  were  found  to  vary  from 
orange  red  to  yellow  buff.  As  regards  habitat,  they  are  one  of  the  most 
adaptable  of  large  mammals,  occurring  wherever  vegetation  is  dense 
enough  to  afford  them  shelter.  We  found  them  most  numerous  at  Tachienlu 
in  heavy  rhododendron  jungle  and  at  Batang  in  forests  of  iirickly  oak 
(Qncrnis  ilex) .  However,  in  the  neighborhood  of  Tachienlu,  a  specimen  was 
collected  at  13.000  feet  in  low  juniper  scrub.  Near  Batang  they  went  as 
high  as  13.500  feet.  They  feed  chiefly  at  night,  but  may  be  seen  abroad 
in  the  late  afternoon  or  early  morning.  During  the  daytime  serows  occupy 
'  stalls  '  under  the  shelter  of  a  cliff  or  overhanging  rock.  That  they  use 
such  '  stalls '  over  long  periods  is  attested  by  the  accumulation  of  droppings, 
sometimes  more  than  a  foot  deep.   When  frightened  they  '  blow '  shrilly." 

Procapra  picticaudata  Hodgson.    Tibetan  Gazelle. 

Procapia  picticaudata  Hodgson,  Joum.  Asiatic  Soc.  Bengal,  vol.  15,  p.  334,  pi.  2, 
1846.  Hirndes  district,  Tibet. 

Pocock  (1910)  in  reviewing  the  cutaneous  scent  glands  of  ruminants, 
writes  that  if  Hodgson  be  correct  in  stating  that  this  gazelle  lacks  both 
prenrbital  and  inguinal  glands,  it  differs  from  all  the  true  gazelles,  and  in 
addition  has  apparently  smaller  ]iedal  glands.  "In  view  of  the  constancy 
in  occurrence  and  development  of  the  cutaneous  glands  in  the  si)ecies  of 
GazcUa"  he  has  examined,  he  is  "disposed  to  think  that  Procapra  should 
be  admitted  as  a  valid  genus  ".  While  it  is  difficult  in  tanned  skins  to  make 
certain  of  the  presence  or  absence  of  glands,  those  I  have  examined  seem  to 
bear  out  Hodgson's  statement;  at  least  the  preorbital  gland  if  present 
must  be  very  small,  and  has  no  corresponding  antorbital  pit  in  the  skull 
such  as  is  found  in  Gazella,  nor  was  I  able  to  make  out  any  certain  indica- 
tion of  inguinal  glands.   Another  point,  not  mentioned,  is  that  in  Gazella 
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the  nasals  are  short  and  broad,  with  a  notch  in  their  anterior  border,  whereas 

in  Procapra  the  nasals  arc  long  and  both  taper  to  a  median  point.  The 
slender  and  slightly  sigmoid  horns  of  this  species  have  a  wider  backward 
sweep  than  in  Gazclla. 

This  is  a  characteristic  species  of  the  plateau  country  from  the  western 
borders  of  Szechuan  across  Tibet,  to  Ladak.  ]\Ir.  Dolan  writes  that  it 
"  occurs  as  far  south  as  four  days  below  Batang  and  an  undetermined 
distance  south  of  Litang,  and  as  far  east  as  Sungpan.  The  kids  are  dropped 
probably  in  late  June." 

Pantholops  hodgsoni  (Al)el).  Chirn. 

Anlilopc  }iO(I(js(j>ii  Aljcl,  Edinbiirfih  Journ.  Sci.,  p.  163,  1S27.    Hundos  di.«trict,  Tibet. 

The  chiru  is  a  highly  characteristic  antelojje  of  the  Tibetan  plateau, 
occurring  from  eastern  Tibet  to  Ladak  and  Yarkand.  Several  specimens 
were  brought  home  by  the  expedition. 

Mr.  Dolan  states  that  "  the  chiru  have  been  persecuted  like  the  yak 
and  have  withdrawn  from  the  large  areas  formerly  occupied  by  them  to  the 
wildest  part  of  the  high  steppe.  Their  horns  are  much  in  demand  for 
prongs  to  the  forks  which  the  Tibetans  use  as  supports  for  their  rifles. 
Schafer  encountered  them  only  once  ^^•hile  traveling  for  weeks  over  country 
where  they  were  formerly  ])lentiful.  That  was  on  the  high  stejipcs  of  the 
upper  Yangtse.  southeast  of  tlie  Kukuscliili  I'aiigc.  In  .luly  they  were  in 
full  moult,  and  the  bucks  in  bands  tou'etlu'r.  Their  range  in  altitude  coin- 
cides nearly  with  that  of  the  wild  yak.  although  they  seem  to  occur  lower 
on  the  Turkestan  side  of  the  Kuenlun  Range." 

Pseudois  nayaur  szechuanensis  Rotiiscliild.    Blue  Sliecp. 

Pscudoi^  nahoor  szcchuant  us'ik  Rothschild,  Ann.  Mag.  Nat.  Hi.st.,  scr.  9,  vol.  10,  p. 

231,  Aug.  1922.   Szechwan  (mounted  skin)  and  Shcusi  (skull). 
Pseudois  nayaur  caesia  A.  B.  Howell,  Proc.  Biol.  Soc.  Washington,  vol.  41,  p.  118, 

June  29,  1928.  Archuen,  Minshan  Mis.,  Kansu. 

In  briefly  describing  the  Szechuan  Blue  Sheep,  Lord  Rothschild  desig- 
nated two  cotypes,  a  mounted  skin  with  horns  from  Szechuan,  doubtless 
the  western  border,  and  a  skull  from  Shensi.  Six  years  later,  Howell,  over- 
looking Rothschild's  paper,  gave  the  new  name  caesia  to  a  specimen  from 
the  Minshan  Mountains,  140  miles  south  of  Lanchow,  Kansu.  Presumably 
the  Blue  Sheep  of  Szechuan,  Kansu,  and  Shensi  are  representatives  of  the 
same  race,  so  that  caesia  becomes  a  synonym  of  szechuan ni sis,  but  lest 
in  future,  there  may  arise  question  as  to  the  possible  validity  of  the  Kansu 
animal,  I  would  here  designate  the  mounted  specimen  from  Szechuan  in  the 
British  Museum  as  the  lectotyjx'  of  the  race  .szrcJiuancnsis. 

The  status  of  tliis  race  is  still  not  wholly  made  out.  The  color  pattern 
varies  not  only  with  age  and  sex  but  individually,  so  that  little  reliance 
may  be  placed  on  the  published  descriptions  as  indicating  race  characters. 
Probably  the  most  important  character  is  that  the  tips  of  the  horns  in  adult 
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males  are  usually  straighter,  curving  directly  backward  instead  of  turning 

in  at  the  points;  but  no  doubt  there  is  variation  in  this  respect,  for  one  large 
set  of  horns  from  Szechuan  resembles  the  typical  nayaur  while  others 
are  typical  of  the  eastern  race.  l\Ir.  Dolan  brought  back  a  splendid  series 
of  skins  and  skulls  from  the  western  Chinese  border,  representing  all 
ages  from  immature  to  adult.  A  brief  statement  of  the  color  in  this  series 
and  their  stages  of  development  seems  worth  while. 

No.  17454,  adult  male,  Drupalong  south  of  Batang,  Szechuan,  January  8. 
— ^This  is  the  largest  animal  of  the  valley  series.  The  short  stiff  hairs  on 
the  top  of  the  muzzle  from  nosepad  to  level  of  eyes,  blackish  with  scattered 
minute  buffy  tips  to  some  of  the  hairs;  the  buffy  tips  increase  in  length 
between  the  eyes  and  on  sides  of  the  face  in  front  of  and  below  the  eyes 
giving  a  mixed  buff  and  black  appearance.  A  broad  clear-buff  area  borders 
the  upper  eyelid  and  extends  forward  along  the  side  of  the  muzzle,  sharply 
marked  off  above  in  front  of  the  eye  by  the  blackish  line  of  the  dark  fore- 
head and  muzzle.  Cheeks  grayish  anteriorly.  Occiput,  neck  and  entire 
back  to  shoulders,  flanks  and  upper  haunches,  drab.  The  coarser  hairs 
of  the  back  are  about  40  mm.  long,  and  luider  a  lens  appear  grayish  white 
with  a  narrow  stripe  of  dark  brown  on  the  front  and  back.  These  stripes 
merge  at  the  tip  of  the  hair  or  are  interrupted  by  a  subterminal  band  of 
buffy.  Along  the  sides  of  the  neck  and  across  the  fore  shoulder  the  bases 
of  the  hairs  are  paler, — ^white  tinged  with  gray, — and  with  broad  buffy  tips 
giving  to  this  area  a  warm-buffy  tint,  which  extends  across  the  lower  sides 
of  the  flanks  as  a  narrow  stripe  bordering  the  black  flank  stripe  to  the  groin. 

On  the  lower  throat  the  pale-based  hairs  become  broadly  tipped  with 
deep  black,  to  form  a  median  black  patch.  A  black  stripe  about  20  mm. 
wide  extends  along  the  lower  flanks  from  just  behind  the  axilla  all  the  way 
along  the  inner  border  of  the  thigh  and  down  the  front  aspect  of  the  hind 
leg  to  the  foot,  broadening  at  the  ankle  to  send  a  narrow  projection  up  along 
the  outer  side  of  the  tibia,  and  again  more  distally  to  send  a  broad  extension 
to  each  of  the  lateral  hoofs.  The  outer  side  of  the  fore  legs  is  similarly 
marked,  with  a  broad  black  stripe  on  the  anterior  aspect  of  the  limb,  from 
about  the  middle  of  the  humerus  to  the  hoof,  forking  to  send  extensions  to 
the  lateral  hoofs.  A  wide  pale-buffy  mark  interrupts  this  stripe  at  the  knee, 
extending  from  the  whitish  inner  surface  of  the  leg  nearly  across  the  black 
area.  Backs  of  the  ears  colored  like  the  nape,  but  the  inner  surface  lined 
with  white  hairs.  Tail  black  above  and  terminally  below,  with  buffy  to 
whitish  sides  and  base  below. 

No.  17449,  adult  male,  Leh  (south  of  Batang),  Szechuan.  November  15. 
— Similar  but  the  dark  mark  on  bridge  of  muzzle  less  extensive,  face  and 
eye-ring  paler  gray,  less  buffy;  buffy  tips  to  the  body  hairs  less  worn  and 
broken  away,  so  that  the  general  tint  is  more  buffy.  No  black  lateral  stripe; 
hind-leg  stripe  begins  at  about  the  head  of  tibia  and  extends  to  the  hoof. 
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No.  17457,  immature  male,  Drupalong,  January  3.— Face  mixed  whitish 
and  dark;  eye-ring  and  its  anterior  extension  whitish;  very  little  remains 
of  the  buffy  hair  tips  on  the  body.  No  black  lateral  stripe,  though  many 
of  the  hairs  below  the  buffy  flank  stripe  are  dark  tipped.  Black  chest-mark 

small.   Pelage  soft,  not  harsh  as  in  adults. 

No.  17453,  adult  male,  Leh,  December  8. — ^Nose  patch  not  well  marked 
but  much  mixed  with  buffy-tipped  hairs;  eye-ring  white.  IMiddle  of  throat 
with  many  black-tipped  hairs.  Fore-leg  stripe  completely  interrupted  at 
the  knee.  No  lateral  black  stripe,  although  it  is  indicated  in  the  middle  of 
the  flanks  by  a  clouding  of  dark  tips  to  the  hairs.  Hind-leg  stripe,  clear 
and  black  from  the  groin. 

No.  17460,  immature  female,  Drupalong,  January  3. — No  side  stripe  of 
black  but  the  buffy  flank  stripe  is  obvious;  both  fore-  and  hind-leg  stripes 
are  so  mixed  with  buffy-tipped  hairs  all  the  way  to  the  hoof  as  to  be  nearly 
obsolete.  Fore-leg  stripe  interrupted  at  the  knee. 

From  the  foregoing  brief  descriptions  of  selected  skins,  it  is  evident  that 
the  general  tint  of  the  body  varies  slightly,  according  to  the  amount  of  buffy 
tips  present,  and  these  are  subject  to  wear  and  breakage,  which  results  in 
a  more  drab  appearance.  The  lateral  black  stripe  varies  even  in  adults, 
and  is  normally  absent  in  the  inmiatures,  while  the  leg  stri])cs  may  be  partly 
mixed  with  the  buff  of  the  body.  Tlic  fore-leg  stri{)e  may  be  completely 
or  only  partly  interrupted  at  the  knee.  Old  males  have  more  black  on 
the  lower  throat. 

On  arranging  the  skulls  in  series  according  to  age,  it  is  seen  that  in  the 
immature  animals,  probably  two  years  old,  the  frontals  are  beginning  to 
fuse  together  anteriorly  along  their  line  of  contact.  In  the  more  advanced 
of  these,  the  frontals  are  united  except  for  a  few  pore-like  deficiencies,  to 
within  a  centimeter  of  the  nasals,  and  posteriorly  nearly  to  the  parietal 
suture  on  the  posterior  aspect  of  the  skull.  In  the  next  stage  the  frontals 
unite  with  the  bases  of  the  nasals  and  then  the  nasals  themselves  unite 
proximally  along  the  median  line,  while  at  the  same  time  the  upper  border 
of  the  lacrymal  fuses  with  the  outer  edge  of  the  frontal  against  which  it 
abuts.  With  increasing  age  these  sutures  close  completely  and  the  bones 
become  thicker  and  heavier  to  support  the  horns. 

The  longest  pair  of  horns,  as  measured  on  the  outside  curve  beginning 
at  the  inner  angle,  was  595  mm.  In  the  following  list  are  the  horn  lengths 
of  the  four  next  lai^est  heads  with  complete  dentition,  followed  by  four 
which  are  immature  males  of  slightly  varying  age,  but  still  retaining  the 
milk  premolars.  The  horns  of  the  female,  even  when  adult  are  short  and 
nearly  erect.  All  in  this  list  are  from  the  Yangtse  gorges  where  no  very 
large  heads  were  secured. 
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Horn  Measurements  of  Blue  Sheep 

No.  Right  side  Leftside  Age  and  sex  Place 

17454    475  (405)  adult  male  Drupalong 

17449    400  105  "      "  Leh 

17455    327  330  "      "  Dnipalong 

17452    330  347  "      "  Leh 

17458    205  197  immature  male  Drupalong 

17457    162  157  "        "  Drupalong 

17448    150  143  "  "  Leh 

17456    102  105  "         "  Drupalong 

17461    125  127  adult  female  Drupalong 


Tho  widest  sjircad  of  horns  in  this  scries  is  585  mm.  from  t^^  to  tip 
in  Xo.  17454,  Ijiit  in  a  sjieeimen  from  tlie  san^ie  region,  No.  29958  Mus.  Comp. 
Zool.,  it  is  715  mm.  In  the  yomig  annnals,  the  tips  of  the  horns  do  not 
become  ringed  nor  does  the  keel  develop  until  they  are  about  60  to  65  mm. 
long.   Other  cranial  measurments  are  given  in  the  annexed  table. 

Cranial  Measurements  of  Blue  Sheep 


No. 

Condylo- 
basal  length 

Basal 
length 

Palatal 
length 

Zygomatic 
width 

Mastoid 
width 

Width  across 
molars 

Upper  tooth- 
row  p2-m3 

ll 

29n5SMGZ  . 

235 

215 

131 

141 

90 

65 

65.8 

17454      . ,  , 

220 

203 

121 

138 

84.6 

63.8 

65.0 

17449   

210 

190 

115 

131 

73.7 

61.5 

663 

17455   

208 

191 

113 

125 

78.8 

62.0 

66.0 

17458   

187 

171 

104 

109 

&rsi 

52.6 

56.7 

17457 

193 

177 

105 

113 

74.3 

56.0 

58.5 

17448 

180 

161 

100 

109 

68.4 

51.8 

52.8 

17456 

189 

171 

107 

111 

09.4 

51.8 

52.5 

An  interesting  detail  in  the  distribution  of  tliis  slieep  was  found.  At 
Leh  and  Drnjialong.  in  the  deeji  gorge  of  the  iijiper  Yangfse  Kiver,  Bhic 
Sheep  were  encountered  that  ajipcarcfl  smaller  with  less  heavy  horns  as 
compared  with  those  of  the  upper  grassy  altitudes  of  the  same  region.  A 
zone  of  thick  scrubby  forest  three  or  four  miles  across  and  covering  about 
fifteen  hundred  feet  of  altitude,  intervenes  between  these  ranges,  so  that 
the  sheep  of  the  uplands  seem  more  or  less  cut  off  from  those  living  in  the 
gorges  at  the  lower  elevation.  Both  Dolan  and  Schafer,  who  collected  a 
series  of  each,  were  inclined  to  believe  that  the  animals  of  the  gorges  repre- 
sented a  separate  and  depauperate  race,  as  mentioned  casually  by  Sowerby 
in  his  paper  on  their  expedition.  After  a  careful  comparison  of  the  speci- 
mens, however,  it  appears  that  the  lowland  animals  are  mostly  immature, 
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and  with  one  possible  exception,  younger  than  the  big  males  of  the  upland 
pastures.  Thus  the  smaller  size  is  in  part  attributable  to  immaturity,  but 
at  the  same  time  the  less  robust  horn  cores  and  horns  may  result  from 
sparser  pasturage.  Only  one  of  this  valley  scries  has  the  frontal  and  nasal 
outlines  fairly  well  obliterated  and  its  teeth  well  worn;  its  horns  have  the 
battered  api)earance  of  old  rams  but  are  smaller  than  those  of  equally 
battered  upland  rams.  Selecting  what  seem  to  be  couiparable  skulls  of 
each  group,  those  of  the  valley  sheep  run  slightly  smaller  m  some  dimen- 
sions such  as  total  length  or  diameters  of  the  horn  cores,  but  the  gaps 
are  bridged  by  individual  variation  and  it  does  not  seem  possible  to  point 
out  any  certain  distinctions.  If  the  sheep  of  the  gorges  are  really  an  iso- 
lated group,  it  is  quite  likely  that  they  may  not  attain  the  size  of  the 
upland  rams.  That  they  can  be  regarded  as  a  separate  race,  however,  does 
not  seem  to  follow,  nor  is  it  altogether  clear  that  the  forest  belt  between 
gorges  and  uplands  constitutes  a  complete  or  impassable  barrier. 

Mr.  Dolan  notes  further,  that  in  the  marches  of  eastern  Tibet  the  Blue 
Sheep  is  well  distributed  from  altitudes  of  12,000  feet  upward,  depending 
upon  rainfall.  In  the  neighborhood  of  Tacliieiilu  herds  were  seen  in  the 
autumn  numbering  as  many  as  two  hundred  animals,  including  ewes,  lambs 
and  rams  up  to  five  or  six  years  old.  The  oldest  rams,  however,  were 
almost  invariably  seeen  alone  or  in  partnership.  Lambs  are  dropped  in 
early  May. 

Ovis  ammon  hodgsoni  lilyth.    Hodgson's  Sheep. 

Ovis  hodgsoni  Blyth,  Proc.  Zool.  See.  London,  p.  65,  1840.  Tibet;  probably  the 
northern  frontier  of  Nepal. 

Several  fine  specimens  from  the  extreme  upper  waters  of  the  Yangtse 
in  Chinghai  (Kokonor,  Tibet)  doubtless  represent  typical  Ovis  ammon 
hodgsoni  and  agree  with  Lydekker's  diagnosis  of  that  race  in  having  the 
horns  less  everted  than  in  typical  amm^  of  the  Semipalatinsk,  Altai,  "  the 
descending  portion  nearly  vertical,  the  front  outer  angle  often  distinct,  and 
tlic  whole  forming  about  one  complete  circle." 

The  largest  male  collected  had  thick  heavy  horns,  but  these  do  not 
equal  in  length  the  maximum  of  48.5  to  57  inches  mentioned  by  Lydekker, 
attaining  only  34.5  inches  (1020  mm.)  on  the  outer  curve,  with  a  girth  at 
base  of  416  mm.  Other  niea-iirements  of  this  skull  are:  occiput  to  tip  of 
l)remaxillarics,  3()o  mm.;  eondylul)asal  length,  340;  basal  length,  318;  palatal 
length,  172;  widtli  across  orbits  dorsally,  215;  width  across  zygomata,  be- 
hind oribts,  145;  occipital  shield  195  mm.  high  by  J 30  broad;  length  of 
nasals,  155  (c.) ;  width  across  first  upper  molars,  79;  upi)er  cheek  teeth, 
95;  lower  cheek  teeth,  97;  three  upper  molars  together,  67;  three  lower 
molars  together,  68. 
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Mr.  Dolan  writes  tliat  tliis  sheep  was  first  found  on  the  steppe  of  Seshu 
(Camp  61),  where  they  inhabited  island-like  ranges  of  granite  rising  from 
the  steppe.  Skulls  and  old  sign  were  seen  here.  Later,  specimens  were 
colleoted  west  of  Drechii  Gomba  K'anip  79)  and  farther  west  on  the 
Chang  Tang.  Sheep  were  seen  also  on  granite  ranges  north  of  Tossun 
Nor  on  the  stejipes  of  the  upper  Yellow  River  in  Kokoiior.  Two  large 
solitary  rams  were  seen  in  May,  and  in  July  ranis  and  evve^s  were  found  in 
separate  bands  on  the  mountains  of  the  high  steppe  northwest  of  Jyekundo. 

Poephagus  grunniens  mutus  I'izcualski.    Wild  Yak. 

I'ucpliagus  jiiutus  rrzewalski,  Journey  in  Tibet,  p.  190,  fifC.,  1S83. 

In  the  account  of  his  third  journey  in  Tibet,  the  Russian  explorer 
Przewalski  named  the  wild  race,  and  gives  its  range  as  from  Kharakhorum 
eastward  along  the  Kuenlun  to  Altyn  Tagh  and  the  Nanshan  range,  becom- 
ing less  rare  in  the  valleys  of  the  last.  Pousargues  (1898)  adds  tliat  it  is 
found  also  in  the  region  of  the  sources  of  the  Yangtse,  but  it  avoids  the 
Kokonor  basin  and  the  salt  steppes  of  Tsaidam.  It  was  met  with  by  Mr. 
Dolan's  expedition  in  the  region  of  the  Chumar  branch  of  the  upper  Yangtse 
where  two  magnificent  males  were  shot.  Since  measurements  of  the  wild 
race  are  few,  the  following  dimensions  of  the  skulls  of  these  two  animals 


are  given: 

No.  17310  17311 

Tip  of  premaxillaries  to  vertex  of  skull    610  576 

Condylobasal  length    655  540 

Basal  length   528  506 

Width  across  orbits  on  dur.sal  surface   285  240 

Width  across  zygomata  behind  eyes   235  225 

Length  of  nasals   255  230 

Combined  width  of  nasals   97.5  81 

Hei^iht  of  occiput,  from  foramen  magnum  to  vertex   230  102 

Widrli  (if  occipital  shield  "   2SSS  250 

Greatest  spread  of  horns    810  735 

Distance  from  tip  to  tip  of  horns   460  210 

Width  outside  first  molars    140  136 

Upper  cheek  teeth,  alveolar  row   130  164 

Upper  molars  alone    76  913 

Lower  cheek  teeth,  alveolar  row   140  150 


The  wild  yak  bulls  attain  a  huge  size,  considerably  greater  than  the 
domesticated  tyi)e.  A  brief  accoinit  of  the  animal  and  its  pursuit  has 
already  been  published  by  Schafer  (1937),  who  gives  the  total  length  of  a 
large  specimen  collected,  as  368  cm.,  height  at  shoulder  203  cm.  Mr,  Dolan 
writes  that  its  range  seems  to  have  steadily  shrunk  in  recent  times  "  due  to 
unceasing  hunting  by  nomads  living  on  the  fringe  of  the  high  Tibetan 
desert.  Skulls  and  bones  litter  the  steppes  of  the  upper  Yellow  River,  but 
the  yak  have  not  been  common  there  for  a  decade  so  far  as  we  could  deter- 
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mine.  The  nomads  in  recent  years  have  obtained  European  rifles  and 
ammunition,  and  the  military  ammunition  wounds  three  aniiiiiils  to  every 
one  brought  down  for  meat  and  coat.  Schafcr  saw  yak  only  three  or  four 
times  in  the  course  of  six  weeks'  travel  on  the  steppes  of  the  upper  Yellow 
River  and  the  Yancctso.  In  July  tlic  animal?  were  in  full  moult.  During 
the  summer  the  cows  and  cah'es  were  tofictlier  in  herds.  The  mature  and 
older  bulls  may  be  in  small  bandrf  or  alone.  Its  range  is  from  14,000 
feet  to  17,000  feet  or  higher." 

EaUIDAK  Horses 

Equus  hemionus  kiang  Moorcroft.  Tibetan  Wild  Ass. 

Eqiius  kiwig  Moorcroft,  Travels  in  Ladak.  vol.  1,  p.  312,  1842.   Tibetan  plateau. 

Aniiui.s  IicmloHKs  kituKj  Schwarz,  Dor  Zool.  Garton,  vol.  2,  p.  93,  1929. 

In  the  i)aper  quotetl  above,  Dr.  Scliwarz  has  reviewed  the  Asiatic  wild 
asses,  of  which  he  recognizes  six  valid  forms,  all  subspecies  of  hemionus. 
He  regards  Asinus  as  a  valid  genus,  and  includes  the  synonymy  of  each  race. 
Typical  hemionus  is  the  race  of  Hie  Gobi  eastward  of  the  Great  Altai  to 
Transbaikalia;  the  race  kiang  is  the  form  of  the  Tibetan  plateau  from 
Kokonor  in  the  northeast  to  the  sources  of  the  Indus  in  the  southwest.  Other 
races  replace  these  to  the  southwestward.  According  to  Schwarz,  the  race 
kiang  is  in  point  of  size,  nearest  to  the  Mongolian  hemionus,  differing  from 
it  only  in  the  darker,  more  reddish  color  of  the  rump,  correlated  with  the 
greater  paling  of  the  markings  and  the  almost  white  legs.  The  blackish- 
brown  hoof  stripes  are  wide  and  the  narrow  spinal  stripe,  about  40  mm. 
wide,  shows  no  trace  of  a  pale  border. 

This  wild  ass  was  common  on  the  Tibetan  plateau. 

EEFERENCES 

Blanfobd,  W.  T. 

1879.  Scientific  results  of  the  Second  Yarkand  Mission ;  based  upon  the  collections 
and  notes  of  the  late  Ferdinand  Stolickza,  PI1.D.  Mammalia  (Chiroptera  by 
G.  E.  Dodson,  MA.,  MB.).  4to,  Calcutta,  p.  1-94,  pis.  1,  la-lc,  2,  2b,  3,  4,  4a, 
5,  5a.  6.  7,  7a,  8,  8a,  9, 10, 10a.  11.  11a.  12,  12a,  13,  13a.  14-16. 

POCOCK,  R.  I. 

1910.   On  the  spocializod  cutaneous  glands  of  ruminants.  Pioc.  Zool.  Soc.  London, 

1910,  2:  840-9S().  text -figs.  83-142. 
1932.  The  black  and  brown  bears  of  Europe  and  Asia.  Fart  I.  Joum.  Bombay 

Nat.  Hist.  Soc,  35  :  771-823,  11  text  figs. 
10.3.').    The  racos  of  Cmu.'<  lupus.    Proc.  Zool.  Soc.  London.  1935:  647-086.  2  pis. 
1936.   The  polecats  of  the  genera  Futorius  and  Vormela  in  the  British  Museum. 

Proc.  Zool.  Soc.  London,  1936:  691-723,  text-fig. 

POOTARGUES,  EUGKNE  DE 

1898.  Etude  sur  les  nuninants  de  I'Asie  centrale.  Mem.  Soc.  Zool.  de  France, 
11:  126-221. 

SCHAFBt,  EbNBT 

1936.  Uober  das  osttibetische  Argalischaf  {Ovi»  ammon  subsp.?).  Zool.  Garten, 
new  ser..  8:  253-258,  5  text-figs. 

1937.  Der  wilde  Yak  {Bos  (Pocphagua)  grmnient  miUus  Prze.).  Zool.  Garten, 
new  sor.,  9  :  26-34,  5  text-figs. 

BawtBBT,  Abthur  deC. 

1936.  Big  game  animals  of  the  Chinese-Tibetan  borderland.  China  Journal.  25: 
285-296, 11  pis.,  2  maps. 


Explanation  op  Plates  21  to  24 

Plate  21 

A  steppe  bear  {Ursus  arctos  pruinosm)  killed  March  18,  hibernating  in  a  shallow 
excavation  near  Waterh  (Camp  62),  open  Chinghai  steppe. 

Plate  22 

The  lightest  color  phase  of  the  steppe  bear. 
Plate  23 

An  adult  stag  of  M'Neill's  Deer  (Ccrvus  macneilU),  \  civet  ready  to  peel,  killed 
Seiitoniber  5,  1935,  in  dwarf  rhododendron  cover  high  in  the  mountains,  south- 
west of  Dzogchen  Gomba  (Camp  145). 

Plate  24 

Rhododendron  thickels  at  14.500  feet  in  the  mountains  southwest  of  Dz(^chen 
Gomba.  Habitat  of  M'Neill's  Deer. 
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A  HEW  BOOENT  OF  THE  OENTJS  SHEOMYS  EBOM  CHIBiaill 

BY  liuliKiil  K.  EnDERS. 
Swarthmore,  Pa. 

Aninnp;  the  mainnials  collected  on  an  expedition  in  the  Province  of 
C'liii-i(iin.  Panama,  in  1937,  under  the  auspices  of  the  Academy  of  Natural 
Sciences  of  Philadt'lphia  and  Swarihmore  College,  aided  by  a  grant  from  the 
American  Philosophical  Society,  is 

Rheomys  hartmanni  new  species. 

Tyjic:  Female,  adult,  skin  and  skull,  A.X.S.P.  No.  18329,  collected  by 
Robert  K.  Enrlers.  ]\Iarch  17,  1937,  at  the  hot  springs  on  Rio  Cotito, 
Province  of  Chiriqui,  Republic  of  Panama,  at  an  elevation  of  4900  feet. 
Original  No.  2091. 
Distribution:  Known  only  from  the  type  locality. 

General  characters:  A  small  semi-aquatic  mouse  resembling  Rheomys 
raptor  more  closely  than  thoinasi  or  R.  vnd(  riroodi .  Va\v>  relatively 
larger,  hind  foot  relatively  smaller  than  in  other  members  of  the  group. 
Tail  white  tipped,  not  heavily  haired.  Pelage  short,  fine.  Fringe  aroimd 
toes  of  hind  foot  not  very  consi)icuous;  sole  of  hind  foot  sepia  rather  than 
black.  Brain  case  flat,  not  rising  much  above  level  of  nasals,  depressed 
posterior  to  orbits.  Nasals  somewhat  wider  anteriorly,  markedly  wider 
posteriorly,  then  extending  as  a  narrow  median  tongue  2.3  mm.  long,  ending 
well  posterior  to  the  premaxilke.  Interptcrygoid  fossa  deep,  rounded 
rather  than  elongate.  Anterior  palatine  formen  fairly  uniform  in  width 
throughout  length,  not  wider  posteriorly  and  narrower  than  in  R.  under- 
woodi.  Tympanic  bullae  heavier,  narrower  than  in  B.  thomasi  or  R.  under- 
v'oodi.  Lower  jaw  proportionately  heavier;  lower  incisor  teeth  shorter, 
heavier,  somewhat  latterally  compressed.    Masseteric  ridge  well  developed. 

CoJor  of  type:  Upper  parts  imiformly  mixed  black  and  cinnamon  very 
finely  grizzled:  under  j-iarts  pale  silvery  grey,  (iuard  hairs  not  conspiciously 
longe-r  than  under  fur;  both  pluml)cous  Ijasally.  Pelage  iridescent  in  sun- 
light, bronze  under  elect I'ic  light.  Vibrissa'  greyish.  Tail  not  bicolored 
dorso-ventrally ;  not  thickly  haired;  white  tipped.  Upper  surface  of  meta- 
carpus sepia,  outer  surface  sepia.  Upper  surface  of  metatarsus  sepia, 
fringing  bristles  greyish  white. 

Skull:  Small,  flat;  frontal  region  depressed  somewhat  like  Icthyomys 
soderstromi;  auditory  bullae  heavy,  narrow.  Dorso-lateral  occipital  repon 
inflated,  broad  external  occipital  crest  lying  between  depressions  in  occipital. 

(285) 


Measurements:  Total  length  212  mm.,  tail  vertebrae  104,  hind  foot  25, 
ear  from  notch  to  crown  11.  A  young  adult  female  topotype:  187;  88;  24; 
10.  Skull:  (type)  Length  27.4  mm.,  zygomatic  breadth  145,  nasals  11.9, 
interorbital  breadth  4.1,  incisive  foramina  5. 

Remarks:  Rheomys  hartmanni  is  clearly  separable  from  R.  underwoodi 

and  R.  thomasi,  which  occur  in  Costa  Rica  and  El  Salvador  respectively.  A 
single  specimen  of  what  is  tentatively  classified  as  R.  underwoodi  was  taken 
on  El  Volcan  de  Chiriqui  at  a  distance  of  less  than  twenty  miles  as  the  crow 
flies  from  Rio  Cotito.  Tlie  type  specimen  was  taken  in  a  meat  baited  trap 
set  in  the  water  under  a  h\<:  jam;  the  topotyjie  in  a  tra]i  set  at  the  ed'j;e  of 
the  same  stream  a  few  huiKh'ed  yards  farther  down.  The  stomachs  were 
empty:  the  animals  had  a  strong  fishy  odor.  Small  fish  are  abundant  in  the 
stream  where  the  specimens  were  caught.  The  species  is  named  after  Alois 
Hartmann,  whose  knowledge  of  the  country  and  its  fauna  contributed  greatly 
to  the  success  of  our  work  in  Chiriqui. 

Specimens  examined:  Two  from  the  type  locality. 
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ADDITIONS  TO  OUB  KNOWLEDGE  OF  AFEICAN  LEECHES 

(HIRUDINEA) 

BY  J.  Pebcy  Moobe 

The  leeches  of  Africa  are  less  well  known  than  those  of  any  of  the  great 
continents.  Except  for  the  African  border  of  the  Mediterranean,  the  Nile 
drainage,  parts  of  South  Africa  and  a  few  points  in  East  Africa,  publication 
concerning  them  was,  until  very  recently,  nearly  non-existent  and  for  no 
region  is  it  possible  to  draw  up  a  list  of  species  that  approaches  complete- 
ness. The  present  paper  adds  to  our  knowledge  of  those  especially  of  East 
and  Central  Africa  and  is  based  upon  a  number  of  small  collections  that 
have  been  accumulating  for  several  years.  These  have  come  through 
The  Academy  of  Natural  Scicnoos  of  Pliiladelphia,  the  I3ritis]i  ]\Iuseum  of 
Natural  History,  the  American  ^NFuscum  of  Natural  History,  the  United 
States  Xatioual  Museum,  and  THcolc  dc  ]\Iedecine  Veteriuairc,  Brussels,  to 
the  authorities  of  all  of  which  I  aui  thankful,  and  a  few  S})ecimens  con- 
tributed by  individuals  to  my  own  collection.  To  Mr,  C.  C.  A.  Monro  of 
the  British  Museum,  especially,  am  I  imder  obligations  for  directing  to  me 
the  important  collection  made  by  Mr.  S.  R.  B.  Pask  on  Dr.  C.  Christy's 
E3q)edition  to  Lake  Tanganyika  in  1926-27.  The  two  expeditions  of  Dr. 
E.  B.  Worthington,  namely:  the  Fisheries  Survey  of  Lakes  Victoria  and 
Albert  in  1927-28  in  association  with  Mr.  Michael  Graham,  and  the  Cam- 
bridge Univei-sity  FApedition  to  the  East  Africa  lakes  in  1930-31  also 
yielded  valuable  collections.  From  the  same  source  came  also  some 
material  from  the  Omer-Cooper  Abyssinian  Expedition  of  1926,  most  of 
which  has  already  been  studied  and  reported  wpon  by  Harding  (1932)  and 
a  number  of  small  lots  from  scattered  localities  mostly  in  l^ast  Africa. 
Just  in  time  to  he  included  in  this  report  have  been  received  six  vials  of 
leeches  collected  by  IMiss  C.  K.  Hicardo  in  Northern  Rhodesia.  Of  the 
material  contributed  by  museums  in  the  United  States,  the  most  useful 
collection  was  that  of  the  Lang-Chapin  Congo  Expedition  in  1909-15  of  the 
American  Museum  of  Natural  History,  supplemented  by  several  vials  of 
leeches  collected  by  Dr.  Joseph  Bequaert  on  the  Harvard  University 
African  Expedition  in  1926-27.  Additional  scattered  specimens  came  from 
the  several  musciuns  named  above. 

Some  technical  assistance  in  the  preparation  of  sections  became  available 
through  a  grant  from  the  Faculty  Pvcsearch  Fund  of  the  University  of 
Pennsyh  ania.  To  Mr.  Herman  Walters  I  am  indebted  for  help  in  making 
photographs. 
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Full  data  covering  the  Christy-Pask  station  numbers  were  furnished 

•\vitli  tlif  collection.  Those  relating  to  the  Graham  Expedition  were  pub- 
lished in  official  reports  by  ^Xlr.  Graham  and  Dr.  Worthington  in  1929.  For 
Dr.  Worthington's  Cambridge  Expedition,  full  information  concerning  both 
the  fauna  and  llora  and  the  ecological  condiiioiis  in  the  several  lakes  and 
swamps  will  be  found  in  a  series  of  papers  imder  the  general  editorship  of 
Dr.  AN'orthinglon  publislied  in  the  Journal  of  the  Linnean  ^^ociety  for  1932 
(Vol.  XXXVIII).  Among  the  most  useful  of  these  are  a  General  Intro- 
duction and  Station  Li>t  by  Dr.  Worthington  and  two  articles  by  L.  C. 
Beadle  on  the  Bionomics  of  East  African  Lakes  and  on  the  Waters  of 
some  East  African  Lakes  in  Relation  to  Fauna  and  Flora.  The  general 
characteristics  of  the  lakes,  swamps  and  channels,  and  detailed  data  relating 
to  the  collecting  stations  are  recorded  therein.  Reports  covering  the  Lang- 
Chapin  Expedition  appear  in  the  American  Museum  Journal  for  1910  (Vol. 
X)  and  subsequent  years.  Other  references  will  bo  found  in  the  bibliography. 

This  paper  was  practically  completed  in  1933  but  in  the  hope  that 
several  expeditions  to  Africa  then  in  the  field  or  projected  might  furnish 
material  to  supjily  inadequacies  or  to  settle  some  doubtful  ]ioints.  ])ublica- 
tion  was  postponed.  Unfortunately  this  hope  was  unfulfilled  and,  with  the 
exception  of  the  data  resulting  from  the  study  of  ^Nliss  Ricardo's  collection 
and  some  additional  dissections  and  sections  of  old  material,  little  has  been 
added. 

In  the  meantime  several  papers  dealing  with  African  leeches  have 
appeared,  making  necessary  some  revision  of  the  text,  chiefly  in  nomen- 
clature and  the  discussion  of  synonymy.  The  most  important  of  these  is 
Augener's  Hirudineen  aus  Dc  utsch-Stidwestafrica  (1936)  which  adds  four 

new  species  and  some  valuable  discussion  of  others.  A  more  ambitious 
paper  is  Sciacchitano's  Sanguisughc  del  Congo  Belga  (1935),  based  upon  the 
extensive  collections  of  the  Congo  ]\Iuseum,  which  names  no  less  than  21 
sjK-cics  and  subs])ecics  as  new.  Unfortunately  nearly  all  of  the  accompany- 
ing figures  are  so  inadequate  and  the  descriptions  "  so  brief  and  undiag- 
nostic,  consisting  cliieliy  of  a  statement  regarding  general  color  and  size,  that 
I  have  been  compelled  regretfully  to  ignore  them  as  unrecognizable  and 
practically  as  nomina  nuda.  Several  other  short  papers  by  Harant  and 
Sciacchitano  are  referred  to  in  the  text  and  listed  in  the  bibliography.  The 
first  part  of  Antrum's  important  systematic  revision  of  the  Hirudinea  has 
come  just  in  time  to  permit  the  acceptance  of  some  of  his  conclusions 
regarding  generic  limitations. 

A  section  discussing  the  fatmal  relations  of  African  leeches,  with  lists  of 
species  so  far  recorded  from  each  of  the  lakes,  river  systems,  and  principal 
areas  was  nearly  completed  to  form  part  of  the  paper  as  originally  planned. 
However,  the  conclusion  was  reached  that,  in  view  of  the  inadequacy  of  our 
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knowledge  of  the  leech  fauna  of  so  much  of  Africa  and  of  the  imcertainties 
due  to  the  indetermmate  descriptions  of  so  many  species,  this  would  have 
little  significance  at  the  present  time.   Consequently,  it  has  been  omitted. 

The  location  of  types  is  indicated,  most  of  them  being  in  the  British 
Museum  of  Natural  History;  duplicates  and  paratypes,  when  available, 
have  been  placed  in  the  Academy  of  Natural  Sciences  of  Philadelphia.  The 
collection  data  are  quoted  directly  from  labels  accompanying  the  specimens, 
occasionally  amplified  to  show  tlic  general  geographic  area,  and  sometimes 
with  additions  from  correspondence  when  available. 

GLOSSIFHONIDAE 

Glossiphonia  disjuncta  new  sp.   Plate  25,  fig.  i. 

C/.  /(( l(  rurhhi.  Harding  1932,  p.  81. 

G.  (/  (  bed,  Moore  1933,  p.  298. 

?  (Jk  p/ine  namaquaensis  Augener  1936,  p.  388. 

A  small  species  of  the  G.  heteroclita  group. 

Type  and  largest  specimen  measures  in  mm.:  Length  6.6,  width  3.7  and 
depth  1.7,  the  diameter  of  the  caudal  sucker  being  .9.  It  has  the  form  of  a 
strongly  contracted  G.  heteroclita,  broadly  ovate  with  the  maximum  width 
far  back  and  the  cephalic  third  relatively  slender.  A  smaller  extended  speci- 
men measures  10.  x  1.3  x  .5,  the  sucker  .5  mm. 

Cephalic  sucker  very  small,  with  the  minute  pore-like  mouth  close  to  its 

center.  Eyes  3  pairs,  arranged  in  a  triangle  as  in  G.  heteroclita  but  those 
of  the  1st  pair  relatively  larger  than  in  that  species.  First  pair  of  eyes  far 
back  from  the  cephalic  margin  on  IV,  well  separated  from  the  2nd  pair, 
directed  forward  and  the  two  close  together;  eyes  of  2nd  and  3rd  pairs 
crowded  together  on  V  in  a  common  pigment  mass  on  each  side,  the  2nd 
directed  forward  and  outward  and  the  3rd  backward  and  outward  and  tlie 
fellows  of  both  pairs  widely  separated.  Gonoporcs  separated  by  2  annuli, 
the  S  at  XI/XII  and  9  at  XII  a2/a3,  thus  agreeing  with  the  usual  position 
in  the  genus  including  the  related  G.  annandalei  and  G.  cruciata  but  differ- 
ing from  other  species  of  the  hctcroclita-ircbcri  group  in  which  they  have 
a  common  opening.  $  pore  easily  seen  but  the  ?  not  apparent  in  surface 
views,  the  determination  having  been  made  on  sections.  Caudal  sucker 
very  small. 

Annulation:  Not  worked  out  in  detail  but  apparently  as  in  G.  heteroclita 
and  G.  vrix'ri.  Papillation  more  closely  resembles  the  latter.  On  each 
annulus  of  the  middle  region  there  are  about  22  papillae  in  a  transverse 
row.  On  ai  these  are  all  small  except  the  median;  on  a2  median,  para- 
medians and  intermediates  are  enlarged  and  on  aS  median  and  outer  para- 
medians. Thus  there  arc  7  scries  of  larger  conical  papillae,  the  median 
forming  an  irregular  line  on  all  annuli  but  largest  on  a2  and  smallest  on  al, 
the  somewhat  smaller  paramedians  and  intermediates  confined  to  a2  and 
the  outer  paramedians  to  aS.  Color  faded,  but  narrow  light  and  dark  lines 
on  the  dorsum  define  the  longitudinal  muscle  bundles. 

Anatomy.  So  far  as  studied  the  internal  anatomy  generally  agrees  with 
that  of  G.  heteroclita.   The  salivary  glands  are  diffuse  and  there  are  6  pairs 
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of  simple  gastric  caeca.  Testes  6  pairs,  $  ducts  differ  from  those  of  G. 
heteroclita  only  in  the  larger  and  more  coiled  sperm  vesicles  ( cpididyincs) . 
There  is  no  duct  connecting  the  S  orifice  with  tlie  vagina  which  is  a  simple 
tube  rising  vertically  from  the  $  orifice  to  receive  the  oviducts. 

The  type  and  2  others,  one  bearing  several  young,  were  taken  at 
"Worthington's  station  No.  716  in  shore  weeds  at  Bufundi  on  Lake  Bunyoni, 
Uganda,  Aug.  16,  1931.  Also  Onicr-Cooper  Abyssinian  collection,  A\'our- 
ambouchi,  Oct.  5.  1926.  and  in  a  water  hole  north  of  Make  River,  Abyssinia, 
Nov.  28,  1926.    Ty])e  in  I^ritish  Museum  of  Natural  Histoiy. 

In  tlie  i)relinnnary  examination  this  material  was  identified  as  G.  wcbcri 
Blanchard  because  of  the  much  larger  cutaneous  papillae  which  distinguish 
that  species  from  G.  heteroclita  and  so  reported  in  the  list  of  species  in  the 
Worthington  collection  (Moore  1933,  p.  298).  Harding  (1932,  p.  81)  had 
previously  listed  G.  heteroclita  among  the  leeches  of  the  Omer-Cooper 
collection  and  presumably  had  this  species.  These  errors,  of  identification 
are  easily  made,  as,  owing  to  the  strong  contraction  and  poor  preservation 
of  the  material,  the  9  gonopore  is  invisible  in  surface  views  and  as  the  $ 
pore  is  large  and  conspictious  one  is  led  to  asstnne  that  the  two  are  imited  as 
in  other  species  of  the  hett  roclifa  group.  Sagittal  sections,  however,  clearly 
show  the  9  pore  2  amudi  behind  the  '  .  The  1st  pair  of  e>"es  are  larger 
and  less  completely  imited  than  in  }i(  t<ru(iita  so  that  the  triangular  ocular 
figure  is  less  perfect.  Furthermore  in  young  examples  tiie  2nd  and  3rd  eyes 
are  less  completely  coalesced  than  in  the  adults  and  present  a  more  serial 
pattern  more  as  in  G.  complanata.  These  facts  indicate  that  the  present 
species  is  intermediate  between  heteroclita  and  the  more  typical  species  of 
Glossiphonia  and  justify  the  retention  of  this  group  within  the  genus. 

When  Augener's  description  of  C.  namaquaensis  appeared  I  was  at  first 
led  to  accejit  his  name  for  my  sjiecies  also,  but  a  careful  comparison  with 
his  description  shows  considerable  dift'erences  in  the  arrangement  of  the 
dorsal  papillae.  This,  combined  with  the  lack  of  information  regarding 
anmdation,  the  position  of  the  gonojiores,  and  the  internal  anatomy,  makes 
it  exi)edient  to  wait  for  further  information,  though  I  rather  expect  that  the 
two  will  prove  to  be  identical. 

Helobdella  conifera  (Moore).    Plate  25,  fig.  2;  pi.  26,  fig.  18. 

Glossiphonia  co>iij<  m  Mooro  19.3.3.  p.  297. 
Hi  loh'Irlla  conijcra.  Auliuin  1936.  p.  30. 

A  small  species  liaving  the  size,  form  and  general  aspect  of  G.  fusca 
Castle.  The  type  measures  in  nmi.:  Length  4.5,  to  $  pore  1.1;  widths,  at 
oral  ring  .7,  at  S  pore  1.4,  at  XIX  (maximum)  2.5,  at  anus  .8;  depths  at 
same  points,  respectively,  .3,  .4,  .6  and  .4;  diameter  of  caudal  sucker  .8.  The 
paratype  is  slightly  shorter,  narrower  and  deeper,  with  a  sucker  of  the  same 
size. 
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Form  broad  ovate,  strongly  depressed,  tapering  to  the  small  head, 
broadly  rounded  caudally.    Anterior  sucker  small,  with  the  lip  broadly 

rounded  and  closely  studded  round  tlie  margin  witli  fioblet  organs.  Its 
cavity  rather  deep,  with  well-marked  rim  all  round.  r>kiouth  a  conspicuous 
pore  just  anterior  to  its  center  in  somite  111,  ventral  to  the  eyes.  Eyes  one 
pair  on  the  caudal  half  of  the  larger  anterior  annulus  of  somite  III,  the 
pigment  cups  extending  into  the  2nd  annvdus.  They  are  large,  simple, 
widely  separated  by  about  1^  times  their  diameter  and  directed  forward 
and  outward. 

The  gonopores  are  very  obscure,  concealed  in  the  deep  furrows  resulting 
fiom  the  contraction  of  the  annuli  at  that  point.  The  $  appears  to  be  at 
XII  (il  (i2.  the  9  at  XII  ai?Ui3,  hut  l)etter  extended  specimens  or  sections 
will  be  necessary  to  determine  this  definitely.  There  may  be  a  common 
orifice.  Anus  a  small  pore  notching  somite  XXVII  from  behind.  Caudal 
sucker  a  relatively  small  but  sharply  defined  and  muscular  circular  disk 
directed  ventrad  and  concealed  beneath  the  body  so  that  only  a  narrow 
crescent  and  about  ]  of  the  rim  are  visible  from  abo\'e. 

Sensillae  and  nephropores  cannot  be  detected  in  surface  views.  Cuta- 
neous i)apillae  are  well  developed  on  the  dorsum  of  sensory  annuli  only. 
They  form  5  sei  ies — median,  outer  i)arame<lian  and  intermediate, — separated 
respectively  l)y  6  and  5  longitudinal  muscle  bands,  with  4  or  5  more  between 
the  intermediates  and  the  margins  of  the  body  and  2  in  each  of  the  pai)illae 
lines,  making  40  or  42  in  all.  The  medians  and  paramedians  begin  (suffi- 
ciently large  to  be  visible  under  a  XIO  lens)  on  VIII  or  IX  and  continue  to 
XXV.  The  intermediate  series  is  very  incomplete,  l)eing  represented  by 
small  and  inconspicuous  papillae  on  only  a  few  somites  in  the  posterior 
middle  body  region.  Papillae  are  distinct  low  cones  containing  much  black 
pigment,  very  prominent  in  the  median  and  paramedian  series  on  which 
they  increase  in  size  cephalocaudad  until  they  occupy  the  full  length  of  the 
annuli.  The  sei'ies  are  not  strictly  linear,  as  frcHiuently  papillae  lie  to  one 
side  or  the  other  of  the  middle  line  and  rarely  a  papilla  will  be  biconical  or 
divided  into  2  smaller  cones  lying  side  by  side.  In  addition  to  these  papillae 
the  dorsal  integument  is  roughened  by  numerous  Bayer's  organs. 

Unfortunately  the  color  pattern  is  lost,  the  only  pigment  remaining  being 
confined  to  the  eyes  and  dorsal  papillae. 

Annulation:  The  annulation  is  well  preserved.   I  and  II  are  1-  and 

2-  annulate  respectively,  the  separating  furrow  being  shallow,  and  the 
broadly  rounded  anterior  rim  of  the  lip  bears  a  crowded  row  of  goblet  cells 
and  is  separated  from  I  by  a  shallow  furrow,  ill  2-annulate,  ial  a£)>a3 
with  a  faint  al/a£  furrow.  Eyes  on  the  a2  component  of  the  larger  anterior 
annulus  but  the  pigment  cups  reaching  into  IV  2-annulate,  with  both 
al  /a2  and  a2/a3  better  developed  than  on  III  but  becoming  ol^solete  at  the 
margins,  where  the  somite  merges  with  V  to  form  the  buccal  ring.  V 

3-  annulate  dorsally,  2-annulate  ventrally  where  (al  a2)  forms  the  post- 
buccal  ring,  the  total  length  of  the  annulus  being  slightly  less  than  IV.  VI, 
the  first  somite  comjtletely  3-annulate  both  dorsally  and  ventrally,  alKa2 
KaS.  VTT-XXIV  3-annulate;  on  ])regenital  somites  a2  is  generally  more 
elevated  and  projects  slightly  above  the  general  surface,  especially  at  the 
margins,  while  caudad  to  the  genopores  aS  is  usually  longer  and  faintly 
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2-annulate;  on  XXIV  aS  is  reduced,  al=a2>a3.   XXV  2-annulate,  (aJf-f 

a2)>a3,  al  bcinp;  incipient  at  the  margin?,  ooniiilctely  merged  with  a2  in 
tlic  midille.  XXVI  2-annulate,  with  no  trace  of  al ,  and  aS  very  small. 
XXVII  1-annulate  and  partly  including  the  anus.  No  papillae  are  visible 
on  XXVI  or  XXVII. 

Anatomy:  Little  of  the  internal  anatomy  can  be  made  out  from  the 
contracted  and  rather  ojiafiue  entire  s]KH'imens  cleared  in  glycerine.  The 
proboscis  is  relatively  short  and  stout,  nearly  cylindrical  but  slightly  tapered 
to  the  free  end,  which  bears  a  circle  of  12  small  rounded  papillae.  On  the 
type  it  is  protruded  a  distance  of  .8  mm.  and  has  a  maximum  diameter  of 
1.6  mm.  On  the  paratyi:)c  the  retracted  proboscis  reaches  from  the  middle 
of  somite  VI  to  the  anterior  part  of  XII.  Salivary  glands  extensively  de- 
veloped, forming  a  loose  cluster  extending  along  each  side  from  somite  IX 
to  XVII,  their  ducts  being  aggregated  into  a  pair  of  stout  bundles  which 
emj^ty  into  the  oesophagus  in  XITT.  Gastric  caeca  6  pairs  arising  in  XIV 
to  XIX,  the  first  5  being  small  and  simple,  slightly  bulbous  and  bilobed  at 
the  ends,  the  6th  long,  refiexed  and  reaching  to  XXV,  with  a  short,  rounded, 
latei'al  lobe  in  (acli  <omite  from  XX  to  XXTV.  Intestinal  caeca  4  pairs 
in  XX  to  XXTIl,  sliort  and  simple.  Reproductive  organs  are  concealed 
largely  by  the  opaque  salivary  glands  and  no  definite  characteristics  were 
detenuiiied. 

The  paratype  bears  2  egg  capsules  containing  4  and  6  embryos 
respectively. 

The  type  specimens  were  collected  by  Dr.  E.  B.  Worthington  in  weeds 
along  the  shore  of  Lake  Bunyoni,  Uganda,  Station  No.  707A  (5) ,  Aug.  13. 
Specimens  occur  also  in  the  Omer-Cooper  Abyssinian  collection  from  the 
Wourambouchi  River,  Oct.  6  and  Mt.  Chilabu,  Abyssinia,  Nov.  8,  1926. 
Type  in  British  Museum  of  Natural  History. 

Batracobdella  tricarinata  (Blanchard).   Plate  26,  fig.  19. 

Helobdella  tricarinata  Blanchard  1897b,  p.  4. 
Clepsine  nilotica  Johansson  1909,  p.  152;  1913,  p.  17. 
Glossiphonia  tricaiinata  et  nilotica.  Moore  1933,  p.  299. 
Helobdella  tricarinata,  Autnim  19.36.  p.  18. 
BatracobdeUa  nilotica,  Autrum  1936,  p.  39. 
Hemiclepsis  tricarinata,  Augener  193i6,  p.  391. 

Johansson  was  impressed  by  the  resemblance  of  his  material  to  Blan- 
chard's  species,  especially  in  the  external  characters  of  body  form,  expanded 
head,  longitudinal  papillated  ridges  and  freely  pedunculate  caudal  sucker. 
But  he  found  many  differences  from  Blanchard's  description,  notably  in  its 
having  an  additional  pair  of  small  eyes,  7  pairs  of  gastric  caeca  instead  of 
6  and  in  the  normal  position  of  the  sex  pores  and  sensillae  instead  of  their 
being  one  annulus  farther  forward  as  stated  by  Blanchard.  In  all  he  lists 
no  lc<s  tlian  11  characters  in  which  his  material  differs  from  Blanchard's 
description.  In  my  list  of  the  leeches  collected  by  Dr.  Worthington  in 
Kenya  and  Uganda  (Moore  1933)  I  followed  Johansson  in  separating  the 
two  species,  though  even  then  I  realized  that  this  was  being  done  arbitrarily 
and  with  diflSculty.   Those  specimens  in  which  the  pair  of  small  eyes  were 
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not  detected  and  in  which  the  papillae  in  the  caudal  half  of  the  body  were 
closely  crowded  to  form  ridges  were  placed  in  G.  tricarinata;  those  in  which 
the  small  eyes  were  obvious  and  the  ridges  less  prominent  in  G.  nilotica. 
In  respect  to  the  position  of  the  sensillae  and  sex  pores  both  lots  agreed  in 

being  normal:  both  had  7  pairs  of  gastric  caeca,  the  first  6  being  bifid  and 
lobed,  instead  of  6  pairs  of  simi)le  caeca  as  figured  by  Blanchard,  and  in  the 
organs  of  reproduction  no  essential  differences  were  noticed.  My  notes  con- 
tinually emphasized  resemblances  between  the  two  species  as  well  as  features 
in  common  with  Ilcmiclcpsis.  A  more  recent  reexamination  of  all  available 
specimens  sliowed  that  the  anterior  pair  of  small  eyes  can  be  seen  in  all  but 
but  one,  while  2  have  a  large  eye  present  on  one  side  only  and  another  has 
the  large  eye  on  the  left  side  replaced  by  2  smaller  eyes,  one  of  which  is 
directed  caudad,  the  other  cephalad,  the  corresponding  eye  of  the  right 
side  being  normal.  The  only  respect  in  which  my  specimens  differ  from 
Johansson's  is  that  the  salivary  glands,  which  are  partly  compact,  partly 
diffuse,  described  by  Johansson  as  reaching  through  somites  VII  to  X  (my 
IX  to  XII),  in  those  studied  by  me  extend  from  VIII  or  IX  to  XIII  or  XIV. 
Johansson  saw  only  3  or  4  pairs  of  testes,  whereas  all  examined  by  me  in 
dissections,  whole  mounts  and  sections  showed  the  normal  6  pairs.  My  con- 
clusion, therefore,  is  tliat  the  2  supposed  species  are  one.  But  I  regret  that 
Joliansson's  name  must  be  abandoned  as  his  description  is  by  far  the  more 
complete  and  accurate. 

Augener  (1936j  has  anticipated  this  conclusion,  stating  definitely,  in 
connection  with  his  description  of  Clepsinides  windhukensis,  that  the  two 
species  are  synonymous  and  should  be  referred  to  Hemiclepsis.  Augener 
studied  one  of  Blanchard's  specimens  of  H.  tricarinata  in  the  Hamburg 
Museum  and  found  2  pairs  of  eyes  and  7  pairs  of  gastric  caeca.  On  the 
other  hand  Antrum  (1936),  who  examined  Blanchard's  type  in  the  Berlin 
Museum,  continues  to  separate  the  species  both  generically  and  specifically, 
but  apparently  he  confined  his  attention  to  external  characters.  In  one 
respect,  however,  namely,  in  demonstrating  the  presence  of  an  additional 
pair  (supramarginals)  of  papillated  ridges,  he  corrects  Blanchard  and  con- 
firms Johansson. 

Like  Blanchard's  and  Johansson's  specimens  all  of  these  are  of  small 
size,  measuring  from  about  4.  x  1.5  to  12.3  x  4  mm.,  indicating  that  they  are 
broad,  flat  and  contracted.  All  have  the  expanded  head,  the  medium-sized, 
freely  pedunculate  caudal  sucker  and  the  papillated  ridges  of  their  descrip- 
tions. The  mouth  in  all  cases  is  clearly  in  the  center  of  the  oral  sucker  at 
the  level  of  somite  IV.  The  eyes  arc  in  III,  the  1st  pair  very  small  and 
situated  between  the  2nd  pair  of  large  eyes,  which  are  widely  separated, 
frequently  by  as  much  as  their  own  diameter  or  even  more.  Gonopores 
have  the  normal  position  for  the  family.  The  caudal  sucker  is  relatively 
larger  than  shown  by  either  Blanchard,  Johansson  or  Antrum,  but  this  is 
merely  the  result  of  difference  of  contraction  due  to  the  method  of  prepara- 
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tion.  The  coloi"  is  entirely  fa(le(l  and  no  traee  can  be  found  of  the  3  pairs 
of  black  spots  described  by  Blanchard  on  the  sensory  annuliis  ia2)  of  VII, 
VIII  and  IX  (my  notation).  In  the  dorsal  intermediate  line  of  all  somites 
from  IX  caudad  on  annulus  a3  is  a  pair  of  deep-seated  yellow  spots  of 
reser\'c  cells.  If  Blanchard  mistook  these  for  sensillae  (see  his  f\^^.)  then 
his  annulation  would  auree  exactly  with  my  intei'pretation  aiid  the  iiono]iores 
would  be  in  the  normal  position  as  stated  by  Johansson.  The  arrangement 
of  the  papillae  agrees  with  the  descriptions  of  Johansson  and  Autrum  and 
with  Blanchard's  figure  so  far  as  shown.  They  are  of  approximately  equal 
size  on  the  3  anniili  of  a  somite  and  between  the  5  series  of  larger  ones  are 
about  4  or  5  times  as  many  small  ones.  Under  a  lens  the  larger  papillae 
may  be  traced  as  far  forward  as  somites  VII  or  VIII,  but  they  are  much 
larger  eaudally  where  they  are  elevated  on  more  or  less  evident  keels.  The 
number  of  longitudinal  musele  strands  is  about  43  dorsal  and  43  ventral. 
^\'itll  the  exceptions  already  noted,  the  internal  anatomy  accords  with 
Johansson's  description.  One  specimen  from  Sta.  84  bears  a  fully  formed 
spermatophore  projecting  from  the  A  pore.  Tt  resembles  in  size  and  form 
tliose  of  (rlossiphotud  and  PlucolxU  lUi.  Another  sjiecimen  from  Sta.  127(8) 
evidently  had  recently  borne  young.  The  jiostcrior  \-enter  is  deeply 
hollowed  and  arched  dorsad  and  the  margins  thin  and  ])roduced  into  pro- 
cesses approximating  those  of  Podobdella  DeQual. 

The  following  are  all  from  Dr.  Worthington's  collections:  No.  84  (1) 
under  stones  in  surf  at  Buhuka,  southeast  shore  of  Lake  Albert,  Uganda, 
Apr.  16,  1928,  4,  with  Salifa  perspicax;  No.  123A  (1),  Kibaro,  southwest 

shore  Lake  Albert,  Uganda,  Apr.  27,  1928,  13  (dried),  several  bear  young 
within  the  produced  and  inrolled  margins,  with  S.  perspicax  and  Placobdclla 
auromnnilata ;  No.  141  (1),  same.  May  6,  1928,  from  Bagrus  docmac,  35  m., 

2;  Xo.  114  (13),  Lake  liaringo,  Kenya  Colony,  swamps  on  sr^uthwest  shore, 
Jan.  2().  1931.  3;  Xo.  115  (7).  same,  stony  west  shore*.  2;  Xo.  127  (8).  same, 
shore  of  I'ocky  island,  with  N.  jxrsplcd.r,  3;  Xo.  520  (2 1,  Lake  Ivlward, 
Uganda.  ])ool  near  north  shore,  5;  also  British  Museum  of  Natural  History 
Coll..  Somalilaiid.  2. 

Batracobdella  quadrata  new  sp.   Plate  26,  fig.  20. 

Measurements  of  type  in  mm.:  Length  4.2,  to  $  pore  1.;  widths,  buccal 
.6,  at  $  1.4,  maximum  (XIX)  2.6;  depths  not  measured;  sucker  diameter 
.7  mm.  The  others  are  of  nearly  the  same  size  and  proportions,  all  being 
contracted,  broad  and  flat.  Unfortunately  these  specimens  are  very  strongly 
contracted  so  that  form  and  measurements  are  of  little  significance. 

The  general  form  is  like  that  of  a  strongly  contracted  G.  complanata, 
broadly  ovate,  widest  caudad  of  middle,  thence  tapering  rapidly  to  a  blunt 
point  at  the  lip;  thick,  strongly  arched  above,  deeply  concave  below,  with 
margins  intumed.   Head  fairly  distinct  with  a  strongly  thickened  rim. 

Mouth  a  very  minute  pore  on  a  small  isolated  papilla  rising  from  the 
middle  of  the  cephalic  sucker  and  well  separated  from  the  vim.  ajij^arently 
in  somite  IV.   Eyes  2  pairs  on  III  and  IV,  both  large  and  approximately 
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equal,  widely  and  equally  separated  on  the  two  sides  so  that  they  form  a 
square  figure.  Both  pairs  have  deep  and  well-dcvclopcd  pigment  cup^^,  tlie 
first  looking  rojihalad  and  latorad.  the  last  directly  caudad.  Embedded  in 
the  pigment  of  the  ventral  side  of  the  cups  of  the  anterior  pair  of  a  speci- 
men sectioned  is  a  pair  of  minute  accessory  eyes,  that  of  the  left  side  being 
anterior,  of  the  right  i)osterior,  but  both  complete,  with  shallow  pigment 
onj^s  and  a  few  visual  cells.  No  accessory  eyes  can  be  discerned  in  the 
other  examples  studied  as  whole  mounts. 

Gonopores  in  the  usual  i)osition,  the  $  opening  in  the  furrow  XI/XII, 
the  9  in  XII  al/a£,  both  small.  Neither  sensillae  nor  nephropores  were 
detected  in  sm-face  views.  There  are  no  well-marked  large  papillae  but 
about  30  small  ones  on  tlie  dorsum  of  each  annulus  of  the  middle  body 
region  and  a  sUght  median  dorsal  ridge  which  bears  somewhat  larger  ones 
on  oj?  and  aS.  Similar  ones  are  indicated  in  the  intermediate  series  on 
both  0?  :ind  a3  as  well  as  inner  paramedians  on  a£  and  outer  paramedians 
on  nS.  Anus  behind  XXVIT.  The  caudal  sucker  i-  very  small  and  con- 
tracted, the  prominent  margins  surrounding  a  small  central  opening  as  on 
the  cephalic  sucker. 

Xo  color;  uniformly  faded  to  a  dull  gray  and  no  trace  of  pigment  spots 
on  the  buccal  ring  or  elsewhei  (\ 

Annulation:  Annuli  crowdcnl  and  indistinct.  es]iecially  at  the  ends. 
Annulation  of  I  and  II  not  determined;  111  2-annulate,  the  1st  annulus 
larger  and  bearing  the  1st  pair  of  eyes ;  IV  3-annulate,  but  al  and  a2  more 
closely  united  and  the  2nd  pair  of  eyes  on  a2;  V  3-annulate,  al  and  a2 
united  on  the  venter  to  form  the  buccal  rin^'.  VT  3-amndate  dor<ally, 
2-annulate  ventrally;  Vli  to  XXIU  completely  3-annulate,  a2  being  larger 
and  more  outstanding  on  middle  body  segments;  XXIV  3-annulate  but  aS 
reduced,  a2>  al  >  aS.  XXV  2-annulate,  (al  a2)  >  aS  and  XXVI  similar 
but  smaller.    XXVII  1-annulate. 

Anatomi/:  Clastric  caeca  7  pairs,  the  Ist  jiair  extending  into  XT  and 
possibly  X,  anterior  to  the  genital  pores;  the  next  5  pairs  are  bifid  with 
bulbous  lobes  and  occupy  somites  XIV  to  XVIII  inclusive;  the  last  pair 
arises  in  XIX  and  reaches  to  XXIV,  with  lateral  branches  in  each  somite. 
The  intestine  bears  the  usual  4  pairs  of  short  simple  caeca. 

The  S  repro<lucti\-e  origans  consist  of  a  small  bursa  with  a  very  short 
straight  canal  and  much  folded  lining  epithelium,  with  the  thick-walled 
atrium  or  dorsal  chamber  projecting  and  opening  into  its  cavity  and  receiv- 
ing jiaircd  atrial  horns  on  its  cephalo-dorsal  aspect.  Atrial  horns  long  and 
stout,  directed  almost  horizontally  laterad  and  strongly  di\'ei'geiit.  They 
have  the  typical  structure  and  are  filled  with  mature  sperm.  From  a  slight 
constriction  due  to  a  sphincter  muscle  at  the  apex  of  each  horn,  the  ejacu- 
latory  ducts,  which  have  thinner  walls,  continue  in  nearly  the  same  direction 
laterad  and  bend  ventrad  to  continue  as  the  cpididymcs.  These  consist  of  a 
few  loose  folds  of  a  thin-walled  tube  of  uniform  diameter  confined  to  each 
side  of  somites  XI  and  XII.  The  vasa  deferentia  were  not  traced  and  only 
the  first  4  pairs  of  testes  at  XIII /XIV  to  XVI/XVII  were  actually  demon- 
strated owing  to  the  poor  condition  of  somites  XVIII  to  XX  of  the  s]iecimen 
sectioned.  The  9  organs  consist  of  a  short,  vertical,  conunon  vaginal  duct 
and  a  pair  of  spacious  ovisacs  which  lie  side  by  side  in  the  ventral  sinus 
between  the  2  series  of  testes  and  reach  to  XIX. 
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This  species  differs  clearly  from  B.  stuhlmanni  (Bl.)  in  numerous  re- 
spects, notably  in  the  jiosition  of  the  mouth,  the  very  different  arrangement 
and  ?izc  of  the  eyes  and  the  absence  of  the  buccal  i)i<2;ment  spots.  It  is, 
however,  insiifncii'ntly  known,  as  the  material  is  scanty  and  ]ioorly  preserved. 

Three  specimens  in  the  (Jnier-Coopcn*  collection  from  Abyssinia,  Addis 
Abbaba,  Tond  No.  1,  British  Legation,  1920,  the  type  and  one  other  on 
Sept.  10  and  a  third  one  on  Sept.  8;  also  American  Museum  of  Natural 
History,  No.  4542  (Lang-Chapin)  Kabare,  Belgian  Congo,  Aug.  1914,  pool 
in  steppe.   Type  in  British  Museum  of  Natural  History. 

Placobdelia  (Parabdella)  stuhlmanni  ( Blancliard).    Plate  25,  figs.  12,  16,  17. 

Glossodphonia  stuhlmanni  Blancliard  1897,  p.  3. 

Glossiplionia  garoui  Hanlinti  1932.  ji.  SI. 

G.  stuhlmanni,  Moore  1933,  p.  299. 

G.  garovi  et  strJilmanni,  Autnun  1936,  p.  9. 

In  view  of  the  striking  contrasts  presented  by  the  original  descriptions 
the  amalgamation  of  these  two  species  may  be  as  surprising  to  others  as  it 
was  to  the  writer.  The  differences  indicated  by  the  authors  include  such 
important  features  as  the  position  of  the  mouth  and  gonopores,  the  number 

and  location  of  the  eyes,  and  the  color  pattern.  Almost  the  only  important 
diagnostic  character  that  they  have  in  common  is  the  i)air  of  cons]Mciiou8 
black  marginal  crescents  on  the  buccal  ring.  Blanchard  indicates  2  pairs 
of  eyes  on  I  and  IV,  separatt'd  l)y  2  somites  of  1  annulus  each,  the  conojiorcs 
between  the  2nd  and  3rd  annuli  t)f  X  and  the  l«t  and  2nd  annuli  of  XI 
rcsi)eetively,  and  the  mouth  in  the  center  of  the  c(>phalic  sucker.  Harding 
describes  3  pairs  of  eyes  on  II,  III  and  IV,  the  gonopores  at  XI  al/a2  and 
XI/XII  and  the  position  of  the  mouth  as  doubtful.  My  observations  agree 
with  Harding  with  respect  to  the  eyes,  with  Blanchard  in  the  position  of  the 
gonopores  (which  are  at  XI/XII  and  XII  aB/aS  when  his  system  of  notation 
of  somites  and  annuli  is  reduced  to  that  followed  by  Harding  and  myself) 
and  place  the  mouth  at  the  anterior  rim  of  the  sucker.  The  discrepancies 
in  color  have  little  significance  as  the  colors  of  leeches  are  peculiarly  subject 
to  alteration  and  loss  in  preser\'ation. 

On  the  preliminary  sorting  of  tln^  material  after  only  casual  examination 
some  sjiecimens  were  assiimed  to  stnhiinanni,  others  to  qnroui,  among  the 
latter  Ix'in^  some  from  exactly  tlie  same  hx-ality  and  lot  a-  llanlinu's  type, 
so  that  they  are  to])otypes.  Althouiih  in  a  ])oor  state  of  preservation  they 
agree  fully  with  Harding's  desci-iption  exce])t  in  the  ])osition  of  the  gono- 
pores, which  were  found  to  be  2  annuli  larlher  caudad  lhan  he  states.  Those 
referred  to  stuhlmarmi  are  specimens  which  ^hibit  1  pair  of  lai^  conspicu- 
ous eyes  and  caudad  of  these  a  pair  of  small  and  inconspicuous  eyes  as 
figured  by  Blanchard,  but  apparently  no  eyes  anterior  to  the  lai^  pair. 
Most  of  these  also  have  the  buccal  pigment  spots  distinct  and  show  little 
or  none  of  the  complanataAike  dorsal  pattern  of  G.  garoui.  When  these 
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specimens  were  cleared  and  studied  in  good  light  the  anterior  pair  of  eyes 
on  II  was  invariably  disclosed.   It  seems  clear,  therefore,  that  Blanchard 

overlooked  this  iiu'oiispicnoiis  pair  of  eyes  and  included  the  reduced  somite 
II  in  his  small  preocular  lobe.  The  eyes  of  the  3rd  pair  are  smaller  and 
deeper  below  the  surface  than  the  large  ones  and  obscured  in  a  diffuse  spot 
of  jMgnient  that  is  usually  continuous  across  the  middle  line  and  spreads  for 
some  distance  laterad  over  annulus  IV  a2. 

In  correspondence  with  Mr.  Hardinp;  it  was  learned  that  (/.  garoui  was 
based  actually  on  the  examination  of  a  single  very  poorly  preserved  speci- 
men, that  reference  to  G.  stuhlmanni  was  considered  and  rejected  on  account 
of  the  aijparently  marked  divergencies  and  that  an  attempt  to  compare  his 
type  with  Blanchard's  failed  because  Prof.  Brumpt  wrote  that  he  knew 
nothing  of  the  specimens.  This  is  unfortunate  as  questions  of  synonymy 
can  seldom  be  regarded  as  finally  settled  until  types  have  been  critically 
compared.  The  position  of  the  gonojiores  determined  by  Harding  is  yet 
unexplained,  as  all  specimens  examined  by  me  had  them  in  the  normal 
situation.  The  possibilities  are  individual  variation  or  error  of  observation 
owing  to  the  jioor  jireservation  of  tlie  material.  If  Harding  overlooked  the 
2  ])oi'e.  mistook  a  dcpi'ession  in  the  furrow  XI  al  'a2  for  the  $  jiore  and 
the  ti'ue  6  ])ore  for  the  female,  the  discrepancy  would  he  explained.  On 
strongly  contracted  leeches  the  small  9  orifice  is  often  very  difficult  to  see. 
Cases  like  this  illustrate  the  importance  of  care  in  the  preservation  of  collec- 
tions, particularly  of  soft-bodied  animals  like  leeches.  The  difficulties  of 
systematic  students  are  enormously  increased  by  the  frequent  necessity  of 
workmg  with  poorly  preserved  material  and  much  confusion  has  resulted 
therefrom.  Under  date  of  January  24,  1933,  Mr.  Harding  writes  further: 
"  The  idea  that  G'.  garoui  and  G.  stuhlmanni  are  founded  upon  the  same 
species,  now  that  you  have  explained  how  Blanchard  missed  somite  II  and 
the  first  pair  of  eyes,  is  most  attractive.  An  important  feature  common  to 
both  leeches  seems  to  me  to  be  the  black  markings  at  the  edges  of  the  ring 
forming  the  base  of  the  anterior  sucker." 

The  eyes  of  the  1st  pair  are  variable  in  their  distance  from  the  2nd  ]>air 
and  from  each  other,  being  in  some  cases  united  in  a  common  i)igment  mass, 
in  others  well  sei)arated.  Those  of  the  3rd  pair  are  shallow  cups  which 
vary  in  size  and  in  the  number  of  visual  cells  which  is  always  small.  In 
one  series  of  sections  none  whatever  can  be  detected.  Blanchard  suggests 
that  the  black  or  chocolate-colored  spots  on  the  buccal  ring  may  be  formed 
of  several  coalesced  eyes.  Support  is  given  to  this  view  by  the  presence  in 
a  series  of  sections,  within  the  pigment  mass,  of  a  few  visual  cells,  but  the 
material  is  too  ill-preserved  for  detailed  histological  study. 

In  the  matter  of  annulation  my  results  agree  exactly  with  Harding's 
except  that  the  furrow  on  somite  II  is  so  shallow  that  it  scarcely  can  be 
considered  to  be  2-annulate.  This  somite  is  also  very  short-  and  not  strongly 
separated  from  I.  VI  is  very  short  and  forms  the  nuchal  constriction. 
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Intersegmental  furrows  are  generally  deeper  than  the  interannular  and  on 

the  venter  of  the  middle  body  region  strongly  emphasize  the  metamerism; 
aS  is  lonjicr  than  the  other  annuli  and  secondarily  faintly  2-anniUate  on 
both  venter  and  dorsum,  wlicreas  other  annuli  are  subdivided  only  dorsally, 
if  at  all.  The  segmental  papillae  bearing  the  sensillae  are  low,  rounded 
domes,  on  some  si)ecimens  almost  flush  with  the  surface,  on  others  fairly 
elevated.  In  addition  to  the  dorsal  outer  paramedians  and  the  intermediates 
figured  by  Harding,  the  latter  of  whicli  are  the  largest,  there  are  paired 
supramarginal  series  and  2  pairs  of  ventral  series.  Besides  the  segmental 
papillae  there  are  from  20  to  30  small  conical  papillae  in  a  regular  transverse 
row  on  the  doi'sum  and  as  many  on  the  venter  of  eacli  amiulus  of  complete 
somites.  The  glands  of  the  caudal  sucker  are  unusually  numerous  and 
conspicuous. 

The  most  constant  features  of  the  color  pattern  are  the  deep  brown  or 

black  buccal  crescents  which  are  widest  at  the  extreme  margins  and  taper  to 
a  point  both  above  and  below  so  that  from  either  dorsal  or  ventral  views 
they  appear  to  be  triangular,  and  the  dorsal  paramedian  longitudinal  brown 
stripes,  which  usually  consist  of  a  series  of  short  dashes  on  al  or  sometimes 
exi(>nding  onto  the  contiguous  annuli  but  never  onto  the  segmental  papillae, 
which  are  jiale  yellow  or  whitish.  Other  individuals  may  have  in  addition 
any  or  all  of  the  following  longitudinal  stripes  which  are  double  lines: 
median,  intermediate,  supramarginal  and  marginal.  The  last  3  include  the 
corresponding  sensillae.  The  venter  may  be  ])lain  yellowish  or  gray,  or  in 
one  lot  thickly  -peckled  witli  brown,  possibly  due  to  accidental  staining. 

The  stout  pharynx  receives  the  ducts  of  a  pair  of  com))act  salivary 
glands  at  its  caudal  end  in  somite  XI.  Gastric  caeca  are  7  pairs,  the  1st 
arising  in  XIII,  small  and  prolonged  forward  into  XII,  the  next  5  confined 
to  their  somites  and  trilobed  distally,  tlie  last  arising  in  XIX,  reflexed.  and 
reaching  to  XXV.  The  atrium  is  small  and  its  cornu  long  and  conical  but 
otherwise  presents  no  unusual  characters.  Besitles  the  loosely  folded 
epididymis  and  ejaculatory  duct  in  XI  and  XII,  the  sperm  duct  forms  a 
long  posterior  loop  or  rmatic  vesicle  of  enlarged  diameter  which  may 
reach  as  far  as  somite  W  T  ns  in  one  dissection.  Testes  fi  pairs.  In  the 
most  mature  individual  dissected  the  ovisacs  reach  to  XVH,  lying  in  the 
ventral  sinus  more  or  less  enwrapped  by  the  spermaducal  loop. 

This  species  is  evidently  abundant  in  Kenya  and  Abyssinia  as  shown 
by  the  following  list  of  collections:  Christy  Tanganyika  Kxp.  Off  Crescent 
II.,  Lake  Naivasha,  Kenya  Colony,  July  2,  1929,  P.  M.  Jenkins  No.  A222y 
shallow  water,  rocky  shore,  3 ;  same,  July  7,  Jenkins  VIII  No.  F246,  among 
Potamogeton,  5;  same,  Mkelia  River,  May  16, 1929;  same,  Christy  Coll.  No. 
A75,  under  stones  in  pool,  3;  Worthington  1931  Coll.,  No.  27  (2),  Lake 
Naivasha,  Kenya  Colony,  from  weeds  along  east  shore  with  L.  oligodonta, 
3;  Omer-Cooper  Abyssinian  Coll.  1926,  Serpent  Lake,  Wourambouchi, 
Abyssinia,  Sept.  2,  6;  same,  Oct.  3,  1;  same,  Oct.  5,  7;  same,  stream  below 
lake,  Oct.  6.  2;  same,  marshes  above  lake,  Oct.  7,  1;  same,  ^It.  Chilalu, 
Abyssinia,  Xov.  8,  with  G.  ronifcra,  2;  same,  no  locality,  1  ;  Lake  Manshya, 
Northern  Rhodesia,  Miss  Ricardo  No.  15/1,  with  L.  fenestrata,  1;  same. 
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effluent  river,  42/6,  1  with  L.  fenestrata;  Naukluft  Mts.  above  Bullsport, 
South  West  Africa,  1600  m.,  K.  Jordan,  Dec.  5, 1932,  3  with  L.  ohseura. 

The  generic  reference  of  this  species  is  as  troublesome  as  its  specific 
(Ictcrraination.  In  the  position  of  the  mouth,  tlie  character  of  the  salivary 
ghmds  and  tlic  arrangement  of  the  7  pairs  (Harding  says  6)  of  gastric 
caeca  it  is  ty])ical  ])lac()])dcllaii.  The  .3  separate  pairs  of  eyes  unite  it  with 
F.  ceyldnica  Harding  in  Autnim's  new  -uhgenus  ParabdcUa,  wliilc  the  long 
jiosterior  loo})  of  the  sperm  (hict  brings  it  closer  to  Glossiphonia.  Super- 
ficially, and  especially  as  originally  described  as  G.  garoui,  it  resembles  G. 
complanata  and  might  be  thought  to  be  closely  related  to  it,  but  a  closer 
study  discloses  many  divergent  characters,  the  most  important  being  that 
the  latter  has  10  pairs  of  testes  and  the  mouth  central,  whereas  the  former 
has  6  pairs  of  testes  and  the  mouth  subterminal. 

Placobdella  (Parabdella)  aspera,  new  sp.    IMatc  25,  fiys.  5,  6,  7. 

Form  ovate  in  contraction,  the  state  of  most  of  these  examj)les,  becoming 
lanceolate  in  extension,  the  outline  in  general  like  that  of  P.  catenigera. 
Type  measures  in  mm.:  Length  14.9,  to  $  pore  3.2;  widths,  buccal  2.1,  $ 
4.8,  maximum  (XX)  6.3.  anus  ca.  2.5;  dcptlis  ca.  1.2.  1.,  1.5,  .5;  sucker 
diameter  3.5.  Other  specimens  vary  from  9.  x  3.  to  24.  x  9.  mm.  With  the 
exception  of  the  type  and  one  or  two  of  the  smaller  ones  all  are  rolled  into 
a  ball  with  the  head  inside,  moderately  to  strongly  depressed,  with  the 
maximum  widtli  from  2  to  4  times  the  corresponding  depth,  becominu'  less  so 
anteriorly  to  the  buccal  ring;  dorsum  strongly  arclied,  venter  nearly  flat, 
margins  shaip.  Head  not  perceptibly  widened,  continuing  the  general  out- 
line of  the  body,  no  nuchal  constriction  but  a  deeper  furrow  following  somite 
VI.  Oral  sucker  with  a  deep  ventral  cavity  and  well  developed  rim,  the 
apex  of  whicli  is  perforated  by  the  small  mouth  pore.  On  the  type  and  one 
other  the  slender  proboscis  i)rojects  from  the  mouth  for  a  short  distance. 
Lij)  i)r()minent,  with  a  median  emargination  and  short  furrow.  Eyes  2 
pairs  but  appearing  superficially  as  one  pair  of  large  ones,  separated  by 
a  distinct  but  narrow  median  interval,  but  occasionally  as  a  median  pig- 
ment spot.  Second  ])air  of  eyes  well  developed,  large  with  usually  distinct 
but  approximated  pigment  cups  directed  cephalo-la.terad  on  HI  a2.  First 
pair,  probably  representing  the  paramedian  sensillae  of  II,  about  i  to  ^  the 
diameter  of  the  large  eyes,  with  shallow  jugment  cups  looking  directly 
cephalad,  always  definitely  anterior  to  the  2nd  pair  but  in  some  cases 
appearing  to  be  in  contact  with  their  pigment  cups,  widely  separated 
medially  so  that  they  lie  nearly  opposite  to  the  outer  margins  of  the  large 
eyes.  Genopores  as  usual,  the  $  XI/XII,  9  XII  a2/a3,  both  strictly  in 
the  furrows  and  fairly  large.  Xephrnporcs  were  doubtfully  seen  in  surface 
views  but  were  definitely  demonstrated  in  the  usual  position  in  sections. 
Anus  behind  XXVII  followed  by  1  or  2  partial  annuli.  Caudal  sucker 
large,  usually  exceeding  ^  the  maximum  width  even  in  contracted  specimens, 
expansive,  with  thin  margin  and  deeply  cupped  venter.  Circular  and  radial 
musculature  shows  very  clearly.  The  former  consists  of  about  14  rings. 
The  latter  consists  of  3  superimposed  sets,  beginnmg  at  the  center  as  14 
muscular  rays  which  branch  like  flat  brushes  toward  the  margins;  then 
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halfway  toward  the  periphery,  and  alternating  with  the  former,  begins  a  set 
of  14  similar  rays  which  likewise  terminate  at  the  margins  in  8  or  9  muscle 
fibril^:,  making  a  total  of  from  224  to  252  radial  fibers  at  the  margin.  A 
third,  less  regular,  radial  set  is  ventrally  superficial  to  these.  On  the  body 
are  21  longitudinal  muscle  bands  on  dorsum  and  the  same  on  venter  on  each 
side  of  the  meson. 

Color:  Practically  all  faded  to  a  uniform  yellowish  ash  or  on  some  speci- 
mens a  light  brown  but  difTering  in  tint  on  difforont  specimens.  On  the 
dorsum  are  traces  of  darker  brown  markings,  most  Irecjucntly  a  median  and 
occasionally  a  pair  of  intermediate  broken  stripes  along  the  corresponding 
papillae,  and  less  often  irregular  brown  blotches  alternating  with  pale 
transverse  bands,  and  a  median  pale  stripe  at  the  anterior  end;  caudal 
sucker  with  3  pairs  of  brown  rays.  On  cleared  specimens  a  brown  pigment 
mass  on  the  posterior  part  of  the  head. 

Annulation:  I  a  very  short  annulus  with  anterior  median  cleft,  united 
with  II  and  forming  with  the  prostomium  the  lip  or  apical  lobe;  II  a  short 
annulus  faintly  separated  from  I  but  by  a  distinct  furrow  from  III  and 
possibly  with  a  faint  a2/aS  furrow.  Small  eyes  probably  the  paramedian 
sensillae  of  II  but  at  its  caudal  margin.  Ill  2-annulate  {al  +  a2)  >  aS, 
with  trace  of  al/a2,  o2/aS  well  defined  and  III/IV  deeper;  eyes  on  III  aZ. 
IV  2-annulate,  like  III  but  larger  and  better  developed;  aS  uniting  with  V 
to  form  buccal  ring.  V  3-annulate  dorsally  {a2  >  al  >  aS),  2-annulate  ven- 
trally {al  a£)  forming  with  IV  aS  the  buccal  ring,  aS  small  and  in  the 
nuchal  furrow.  VI  and  VII  3-annulate  with  al  and  more  closely  united, 
especially  on  venter.  VIII-XXIII  3-annulate,  a£  <al  KaS,  with  aS  some- 
what longer  and  more  prominent  owing  to  the  large  papillae.  XXIV  3-annu- 
late with  both  al  and  a2  much  reduced.  XXV  2-annulate,  {al  a2)  much 
>  aS.  XXVI  1-annulate  with  traces  of  aS  separated  at  the  margins. 
XXVII  1-annulate. 

Sensillae  arc  flistinctly  visible  on  the  dorsum,  especially  of  the  posterior 
half  w^here  they  are  disposed  as  in  F.  rugosa  (Verr.)  and  similar  species  but 
they  were  not  seen  on  the  venter.  Papillae  numerous  and  conspicuous  over 
entire  dorsum  but  especially  so  caudally  where  they  become  large  and  many 
of  them  wart-like.  ]\Iedian  scries  continuous  for  entire  length,  posteriorly 
becoming  very  prominent  and  elevated  on  a  ridge  reaching  to  XXV.  It  is 
formed  of  large  conical  rough  papillae  on  a2  and  aS  and  by  much  smaller 
ones  or  none  on  al.  The  others  are  distributed  much  more  irregularly  and 
flo  not  form  definite  series.  On  al  there  are  from  13  to  17  small,  usually 
simply  conical  papillae  of  approximately  equal  size,  the  median  one  being 
frequently  absent  but  in  some  cases  somewhat  enlarged.  A2  usually  bears 
7  large  ones,  each  with  a  rosette  of  pointed  Bayer's  organs  at  the  summit; 
the  largest  are  usually  the  outer  paramedians  and  intermediates  with  the 
median  and  supramarginals  somewhat  smaller,  though  on  some  individuals 
the  median  is  the  largest  of  all.  Between  the  large  papillae,  and  forming 
with  them  a  transverse  row,  are  5  to  7  small,  simple  ones  on  each  side.  On 
aS  the  median  papilla  is  the  largest  and  very  strikingly  so  on  posterior 
somites  and  there  are  much  smaller  inner  paramedians,  inner  intermediates 
and  inner  supramarginals,  which  are  staggered  with  the  corresponding 
papillae  on  a2.  Between  the  large  papillae  are  a  few  small  ones.  The 
median  series  ends  very  abruptly  on  XXV  a5,  the  papillae  on  XXVI  and 
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XXVII  being  very  small.  On  each  side  of  dorsal  face  of  the  caudal 
sucker  arc  6  irregidar  radial  lines  of  5  to  7  small  papillae. 

Anatomy:  The  slender  jiroboscis.  when  retracted  by  the  pair  of  retractor 
muscles,  assumes  the  form  of  a  circular  loop  in  IX  and  X.  Salivary  glands 
2  pairs,  compact,  the  1st  in  IX,  extending  into  VIII  and  the  2nd  in  X 
extending  into  XT.  The  duct  bundle  of  the  1st  arises  from  the  anterior  end 
and  nms  caudad  on  tlie  medial  side  of  the  eland  and  that  of  the  2nd  at  the 
middle  of  the  gland  and  runs  transversely.  Both  open  into  the  caudal  end 
of  the  pharynx  in  XI,  either  separately  or  after  uniting  into  a  short  common 
duct  bundle.  Gastric  caeca  7  pairs,  arising  in  XIII  to  XIX,  the  first  6 
divided  into  2  branches  -with  expanded  lobatc  end-;  the  1st  with  its  anterior 
branch  prolonged  into  XTI  and  a  short  distance  in  XI;  the  next  5  confined 
to  their  somites,  with  the  anterior  branch  longer  and  more  lobed;  and  the 
last  reflexed  by  the  sides  of  the  intestine  to  XXIV  with  a  pair  of  lateral 
branches  resembling  the  anterior  caeca  in  each  somite.  Intestine  with  4 
pairs  of  rather  long  simple  caeca  dorsal  to  the  last.  Reproductive  organs 
of  the  Placobdellan  type  except  that  the  spermduct  is  provided  with  a  long 
loop,  consisting  of  an  enlarged  spermatic  vesicle  reaching  to  about  XVI  and 
the  returning  vas  deferens,  which  accompanies  and  is  more  or  less  wound 
round  the  ovisacs  in  the  ventral  sinus.  The  atrium  is  small  and  pyriform, 
the  cornua  short  and  globoid  and  the  epididymi  with  a  short  preatrial  limb 
and  a  few  coils  laterad  of  the  atrium  from  which  the  loop  referred  to  above 
arises.  Ovisacs  are  united  in  a  short,  common,  oviduct  or  vagina  opening 
at  the  9  pore  and  con-i~t  df  ])aircd  sl(>ndcr  tubes  containing  botli  maturing 
ova  and  sperm  mure  or  less  folded  and  twisted  round  each  other  and  the 
spermatic  vesicles  within  the  ventral  sinus  to  XIV  or  XVI  in  different 
specimens  dissected. 

Type  in  the  American  Museum  of  Natural  History. 

This  species  also  may  be  referred  to  subgenus  Parahdella. 

Thirty  specimens  rolled  tightly  into  balls  but  otherwise  well  preserved 

were  taken  by  the  American  Museum  Lang-Chapin  Congo  Exp.,  No.  100, 
Medje,  Belgian  Congo,  May  7,  1910,  from  a  crocodile  Xo.  475.  Two  of  the 
smaller  specimens  bear  a  few  stalked  ciliates  like  P.  jacgcrskiocldi. 

From  P.  stuhlmanni  this  species  is  distinguished  especially  by  the  absence 
of  the  3rd  pair  of  eyes  on  IV,  b}'  the  al)scncc  of  the  black  crescents  on  the 
buccal  ring  and  by  having  2  pairs  of  salivary  glands  instead  of  one;  it 
resembles  that  s])ecies  in  many  resitccts,  notably  in  having  the  long,  Glossi- 
p^om'a-like  posterior  loops  to  the  spci  ni  vesicles. 

Placobdella  multistriata  (Johansson).    Plate  26.  fig.  22. 

Clepsine  muUistrialn  Joliansson,  1909,  p.  151;  1913,  p.  14. 
Placobdella  aiyyptiara  Harding,  1911,  p.  388. 
Haementirin  inultklriata,  Augener  1936,  p.  392. 
Haementcria  (Placobdella)  midtistriata,  Autruiii  1936,  p.  72. 
H.  (P.)  aegyptiaca,  Autrum  1936,  p.  73. 

This  species  was  founded  upon  a  single  example  only  6  mm.  long  taken 
in  the  White  Nile  at  Gebel  Ahmed  Aga.  Harding's  type  and  largest  speci- 
men (14.5  X  5.  mm.)  was  taken  from  Trionyx  triunguia  at  Cairo.  Making 
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allowance  for  the  difference  in  method  of  enumerating  somites,  the  two 
descriptions  agree  practically  completely  so  far  as  they  deal  with  the  same 
characters  and  in  other  respects  supplement  each  other.   Johansson  deals 

more  with  internal  anatomy  and  Harding  with  the  annulation.  The  prin- 
cipal distinction  is  in  the  color  jiattern  which  in  preserved  leeches  is  usually 
unreliable.  My  best  preserved  and  most  thoroughly  studied  material  con- 
sists of  one  example  28.  x  9.2  x  2.5  mm.,  caudal  sucker  3.7  mm.  and  3 
measuring  7.5x3.3  to  9.x  1.4  nun.  with  the  caudal  sucker  relatively  larger. 
One  of  the  smaller  specimens  was  studied  as  sections  and  all  of  the  others 
entire,  both  as  opaque  and  transparent  objects.  In  addition  are  7  others 
from  the  Congo  and  8  from  Liberia  which  agree  in  all  essentials. 

The  annulation  agrees  with  Harding's  account  except  that  XXIV  is  3- 
rather  than  2-annulate,  the  furrow  al/a2  being  complete,  although  shallow, 
especially  in  the  median  field.  In  the  cephalic  region  I  and  II  are  scarcely 
separable  by  a  very  faint  furrow;  III  and  IV  are  2-annulate,  V  3-annulate 
dorsally  and  forming  most  of  the  buccal  ring  ventrally,  and  VI  is  3-annulate 
dorsally  and  2-annulate  ventrally  in  the  median  field.  Large  papillae  are 
entirely  absent  but  minute  ones,  probably  a  single  Bayer's  organ  only,  are 
very  numerous  and  scattered  nearly  uniformly  over  the  dorsal  surface, 
approximately  100  occurring  in  a  double  transverse  row  on  each  annulus  of 
the  largest  specimen.  On  small  specimens  they  are  evident  only  in  the 
supramarginal  and  intermediate  fields  of  posterior  annuli. 

The  rather  large  and  distinct  eyes  are  close  together  on  somite  III, 
simple,  with  deep,  sharply  defined  pigment  cups  and  no  trace  of  accessory 
eyes.  The  salivary  glands  are  2  pairs,  very  compact  and  occupy,  one, 
somites,  VIII  and  IX  the  other  X  and  XI,  agreeing  with  Johansson  who 
places  them  in  his  A'l-VIII.  Gastric  caeca  are  7  pairs,  as  stated  by  both 
Johansson  and  Harding.  Reproductive  organs  are  of  large  size  even  in  the 
small  specimen  sectioned  and  are  of  the  typical  FlacobdcUa  form,  the  sjK'rm- 
ducts  being  compactly  folded  and  lacking  a  long  posterior  loop,  the  sperm 
vesicle  reaching  to  the  end  of  XIV  only,  and  the  6  pairs  of  testes  at  XIII/ 
XIV  to  X^'IIT  XIX.  The  ovisacs  are  short  and  crowded  but  this  is  due  in 
part  to  the  contracted  state  of  the  specimens.  One  specimen  bears  a  dis- 
charged spermatophore,  about  1.5  mm.  long  and  X2  as  thick,  attached  to  the 
ventral  surface  at  XX  a£/aS.  The  specimen  sectioned  contains  a  compact 
globular  mass  of  sperm  in  XXT  but  bears  no  spermatophore. 

The  color  is  nuich  faded  but  there  are  faint  traces,  most  distinct  on  the 
largest  specimen,  of  the  longitudinal  stripes  arranged  as  described  by 
Johansson. 

The  4  lots  of  specimens  were  taken  at  Faradje,  Belgian  Congo,  in  Jan. 
1913,  by  the  Lang-Chapin  Exp.,  No.  551,  with  L.  oligodonta;  same.  No.  550, 
7;  Bequeart  Coll.  Du  River,  Liberia,  Aug.  9,  1926,  from  back  of  Crocodylus 
catdphrcLctus,  4;  same,  Pehata  (or  Paiata),  St.  Paul's  River,  Liberia,  Oct. 
11,  1926,  skin  of  crocodile  {Osteolaemm  tetraspis),  4. 

This  species  appears  to  have  its  closest  afiSnities  with  the  next  but  differs 
in  having  2  pairs  of  salivary  glands  and  in  lacking  the  cutaneous  papillae 
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which  are  well  developed  in  P.  jaegerskioeldi.  Augener  appears  to  consider 
it  to  be  the  same  as  Glossiphonia  algira  Moq.-Tandon.  He  had  30  examples 
from  South  West  Africa  and  gives  a  full  description  of  the  color  pattern. 
Five  longitudinal  rows  of  large  warts,  together  with  some  smaller  ones,  are 
described,  which  seems  to  fit  P.  aspera  better  than  P.  rmUtistriata. 

Placobdella  jaegerskioeldi  (Johansson).   Plate  25,  figs.  3,  4. 

Ch  psinc  jaegerskioeldi  Johansson  1909,  p.  146;  1913,  p.  3. 

J'hicobdella  jaegerskioeldi  Pinto  1923,  p.  129. 

P.  jaegerskioeldi,  Moore  1933,  p.  299. 

Haementeria  (P.)  jaegerskioeldi  Autram  1936,  p.  75. 

This  appears  to  be  a  common  species.   The  general  characteristics  (form, 

anniilation,  etc.)  are  chise  to  P.  -parasitica  but  the  rough  papillation  is  more 
like  P.  rugosa,  though  differing  from  the  latter  in  arrangement.  The  papillae 
are  roughened  with  prominent  Bayer's  organs  but  except  that  in  some  speci- 
mens thoy  arc  ahcrnately  larger  and  smaller  they  differ  little  in  size  or 
prominence.  In  the  middle  region  every  aniudus  bears  dorsally  from  13 
to  15  or,  including  smaller  ones,  up  to  twice  that  many,  in  a  transverse  row, 
but  on  successive  annuli  there  is  little  tendency  to  form  regular  longitudinal 
series.  On  complete  somites  the  lirst  annulus  is  the  shortest  on  the  venter 
but  is  distinctly  subdivided  into  two.  Mouth  minute,  at  extreme  tip  of  oral 
sucker;  eyes  one  pair  on  III,  with  pigment  cups  united  or  separated  but 
always  close  together  and  without  accessory  eyes;  caudal  sucker  large, 
especially  in  the  young,  as  usual  in  parasitic  forms.  When  best  preserved 
the  color  pattern  shows  5  pairs  of  dark  brown  longitudinal  stripes  and  on 
some  specimens  a  median  stripe,  all  best  defined  at  the  anterior  end. 
Salivary  glands  one  pair,  very  large,  extending  from  somites  VIII  to  XII, 
with  the  single  stout  boundlc  of  ducts  arising  from  the  medial  face  of  the 
anterior  end  and  running  side  by  side  with  the  other  one  of  the  paw  on  the 
dorsum  of  the  jiharynx  to  its  caudal  end  in  XI  or  XII.  Sperm  duct  with- 
out long  jiosterior  loop,  the  enlarged  sperm  vesicle  reaching  to  XIV  only. 

Most  of  the  specimens  taken  from  hii)i)oi)otami  bear  large  numbers  of  a 
stalked  ciliate  infusorian  of  the  type  of  Epistylis.  These  increase  in  number 
with  the  size  of  the  leech  and  are  largely  aggregated  in  tufts  along  the 
margins  of  the  anterior  middle  body,  though  found  on  all  parts.  They  give 
to  the  leech  a  fringed  appearance,  superficially  like  Ozobranchtts,  the  gills 
of  which  they  remotely  resemble. 

The  following  lots  were  studied:  Worthington  Coll.,  No.  520  (2),  Lake 
Edward,  Uganda,  pools  near  north  shore,  June  8,  1931,  1  with  B.  tricarinata 
and  S.  pprspirax;  same.  No.  609,  east  shore  of  Lake  George,  Uganda.  .luly 
24.  1931.  14  from  tail  of  Ilippopotamns;  same,  Sta.  5  No.  6,  Butiaba,  Lake 
Albert,  Uganda,  :\Iar.  24,  1928,  6  from  Trionix  sp.;  G.  M.  Graham,  Sta.  41, 
Lake  Victoria,  Bumbirch  Id.,  along  shore,  1 :  Lang-Chainn.  X'o.  550,  Faradje, 
Belgian  Congo,  Jan.  1912,  1  bearing  young  and  a  spermatophore  on  the 
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posterior  dorsum;  same,  Avakubi,  Boluiau  C'onao.  Dec.  10.  1913,  many  from 
Hippopotamus;  L.  Clidaelet,  ficole  d.  ^Nled.  Vet.  Brussels;  Contio^  Apr.  1915,. 
from  Hippopotamus,  20.  several  bearing  spermatojiliores.  no  attached  ciliates 
which  may  have  been  loist  through  drying;  same,  Tortue  les  Asuit,  1915  ", 
3  fully  engorged  which  have  been  dried  so  that  the  determination  is  question- 
able; Kampala,  Uganda,  Bequaert,  Apr.  17,  1927,  from  Hippopotamus,  1; 
Entebbe,  Uganda,  Sept.  1933,  pharynx  of  Hippopotamus,  Fazal  Din 
Ahmedi,  Coll.  No.  424,  received  through  R.  W.  M.  Mettan  of  Veterinary 
Service,  10;  Lake  Victoria,  alt.  3726  ft.  July  15,  1934,  "small  intestine  of 
Hippopotamus  Dir.  Uganda  Veterinary  Service,  many  very  small  but 
ty laical  specimens;  Kafue  River,  Northern  Rhodesia,  1928,  Silvester  Evans, 
12  from  lips  and  tongue  of  Hippopotamus. 

Placobdella  pulchra,  new  sp.  Plate  25,  iigs.  8,  9. 

The  type  measures  in  mm.:  Length  27.5,  to  $  pore  7.;  widths,  buccal 
1.8,  at  $  pore  4.6,  maximum  (at  XIX)  7.8,  at  anus  2.5;  depths,  buccal  1.2, 
d  pore  2.8,  XIX  2.8,  anus  ca.  2,  sucker  3.5.   The  paratype  is  25.2  x  6.2  mm. 
with  the  caudal  sucker  2.9  mm. 

The  moderately  extended  specimens  have  a  slender  lanceolate-ovate 
outline  with  the  head  fairly  well  marked  off  by  a  slip;ht  nuchal  constriction; 
only  moderately  depressed,  with  flat  venter,  slisilitly  arched  doi'sum  and 
medium  sharp  margins.  Head  slightly  expanded  beyond  a  shallow  nuchal 
constriction.  Mouth  a  minute  pore  at  extreme  anterior  tip  of  sucker  rim  in 
somite  I.  Eyes  one  pair  close  together  or  united  in  a  common  pigment 
mass  on  somite  III  but  owinp;  to  the  shortness  of  I  and  II  very  far  forward 
close  to  apex  of  the  head.  They  are  dark  brown,  large  and  conspicuous  in 
a  colorless  area.  A  careful  study  of  cleared  specimens  reveals  no  accessory 
eyes  and  as  the  material  is  favorable  they  are  probably  absent,  though  this 
conclusion  should  be  verific{]  on  sections.  Gonopores  normal  in  j^osition, 
the  $  at  XI/XII,  a  conspicuous  round  orifice,  the  ?  a  very  minute  but 
evident  one  at  XII  a£/a3.  Nephropores  in  the  usual  position  on  the  cephalic 
margin  of  a£  from  VIII  to  XXIV  inclusive,  except  in  genital  region.  Anus 
behind  XXVII,  cuttinu'  into  its  caudal  half.  Caudal  sucker  of  moderate 
size,  largely  exposed,  with  well  differentiated  peduncle,  flat,  discoid.  Papillae 
are  all  very  small  and  clearly  visible  only  in  the  caudal  half.  Each  unnulus 
bears  on  the  dorsum  a  transverse  row  of  19-23,  all  of  the  same  size  and  form. 
Sensillae  have  the  arrangement  so  well  known  in  P.  parasitica  and  are  con- 
spicuous on  the  head  segments  and  less  so,  but  quite  evident,  throughout  the 
body.  Tliey  are  slightly  elevated  and  are  easily  distinguished  from  the 
papillae  as  colorless  dots  in  small  brownish  yellow  spots. 

Color:  Largely  destroyed  by  preservatives,  bleached  to  a  general  diffuse 

translucent  yellowish  constituted  of  38  dark  intermuscular  and  as  many 
pale  muscular,  fine,  longitudinal  lines  of  l)rown  chromatophorcs  with  small 
irregular  spots  of  yellow  reserve  cells  about  the  dorsal  sensillae.  The  in- 
ternal organs,  which  show  through  the  translucent  integuments,  have  the 
following  colors:  Spermatophore  sacs  (atrial  horns)  opaque  brown,  testes 
translucent  pale  brownish,  remainder  of  reproductive  oi^ans  of  a  faint 
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yellowish  tint,  ceiitiul  capsules  of  nephridia  opaciue  yellowish,  tubules  color- 
less, pharynx  and  stomach  transparent  colorless,  intestine  and  caeca  with 
a  little  brown  contents  and  salivary  glands  vcvy  ])alo  diiaqne  cream  color. 

AnnuJation:  Of  the  PlacolxUUa  type.  I  and  II  are  2  very  short,  closely 
united  annuli  bearing  paramedian  sensiilae;  111  2-annulate  with  very 
shallow  a2/a3  furrow  and  larger  anterior  annulus  bearing  the  large  para- 
median eyes  and  intermediate  sensillae  ;  IV  2-annulate  like  III  but  larger 
with  faint  al/a2  and  well-marked  a2/aS  furrow,  and  paramedian,  inter- 
mediate and  suirramarginal  sensillae  on  a?;  V  3-annulate  [al<a2<a3) 
dorsally,  al/a2  much  <a2/a3,  all  dorsal  sensillae  on  a2]  ventrally  al  and 
a2  annuli  united  in  buccal  ring,  with  aS  only  faintly  distinct;  VI  3-annulate 
[al  <a2<a3)  dorsally  with  al/(i2  slightly  <a2/a3,  3-annulate  (  (al  a2) 

>  aS)  ventrally  and  bearing  the  full  set  of  both  ventral  and  dorsal  sensillae; 
VII  to  XXll  complete  and  fully  3-annulate,  al  =a2<  aS.  On  all  of  these 
somites  al  and  aJ2  are  equal  and  aS  is  slightly  longer  on  the  dorsal  side  at 
least.  The  first  furrow  [al/a2)  becomes  gradually  deeper  but  remains 
throughout  perceptibly  shallower  than  a?/a3,  so  that  the  imderlying  2- 
annidate  condition  may  be  detected  even  in  the  posterior  middle  region. 
XXllI  3-annulate  {al=a2  =  a3)  on  dorsum,  while  ventrally  the  annuli 
become  crowded  and  the  furrow  al/a2  shallow;  XXIV  3-annulate  u//  ^  or 

>  >  a.>)  dorsally,  ao  nuicli  reduced,  ventrally  all  annuli  crowded  and 
entering  into  the  base  of  \\w  sucker  ])eduncle;  XXV  3-annulate,  {al  a2) 
much  >  (to;  XXVI  similar  but  smaller;  XXVII  1-annulate. 

Anatomy:  A  few  notes  on  the  internal  anatomy  are  gathered  from  a 
single  cleared  example.  The  very  slender  retracted  jiharynx  reaches  from 
ganglion  VIII  to  the  caudal  end  of  X  in  which  somite  it  forms  a  looj^  and 
passes  into  the  oesopliagus  in  XI,  where  there  is  a  second  loop  just  anterior 
to  the  atrium.  Salivary  glands  are  3  pairs  of  solid  masses  of  secreting  cells 
opening  by  separate  bundles  of  ducts  into  the  caudal  end  of  the  proboscis  in 
the  anterior  i)art  of  XL  The  largest  is  the  2nd  pair,  mostly  in  X  but 
extending  into  XI.  The  most  anterior  in  IX  are  somewhat  smaller  and 
those  of  the  3rd  pair,  chiefly  in  XI  but  reaching  in  XII  close  to  the  oeso- 
phagus, are  much  smaller.  The  crop-stomach  bears  7  pairs  of  gastric  caeca, 
the  1st  of  which,  arising  in  XIII  and  extendiiiL'  into  XII,  are  trilobate  and 
small.  Those  of  the  next  5  pair-  (XIV-X\"11I)  arc  broad,  spacious  and 
simple  or  slightly  bilobed  at  the  distal  end.  The  last  pair,  arising  in  XIX, 
reach  by  the  sides  of  the  intestine  into  XXIII,  with  lobes  similar  to  the 
preceding  caeca  in  each  of  the  5  somites  occupied.  Intestine  slendci-.  with 
4  pairs  of  simple  thin-walled  spacious  caeca,  the  first  2  directed  oblicitiely 
forward  in  XX  and  XXI,  the  3rd  obliciue  and  caudad  in  XXII  and  the  last 
much  more  caudad  in  XXIII  and  XXIV.  <5  reproductive  organs  have  the 
bursa  and  atrial  chamber  small,  the  atrial  horns  short,  thick  and  globoid, 
the  ducti  ejaculatorii  and  epididymes  forming  a  few  ojien  folds  laterad  of 
the  atrium  and  extending  caudad  into  XTI  as  a  pair  of  w'ulv  looi)s  or  sperm 
vesicles  into  which  the  narrow  vasa  deferentia  open.  Testes  6  pairs  at 
XIII/XIV  to  XVIII/XIX.  9  organs  a  short  vertical  duct  or  vagina 
running  from  the  gonopore  to  a  small  chamber  beneath  the  nerve  cord  from 
which  the  2  ovisacs  extend  side  by  side  within  the  ventral  sinus  to  XIV  or 
beyond.  The  sacs  contain  both  ova  and  sperm  but  the  exact  distribution 
was  not  determined. 
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A  lai^e  number  collected  by  Miss  Ricardo  supply  some  additional  data. 

The  size  ranges  from  4.x  1.2  to  15.3x3.  mm.,  other  measurements  of  one 
of  the  latter  being:  to  i  pore  4.7;  widths  1.3,  2.3,  3.  and  1.4  and  dci)tlis  at 
same  points  .8,  1.4,  1.8,  1.4,  sucker  2.  mm.  Due  to  a  different  method  of 
l)reparati()n  they  are  relatively  less  depressed  than  the  tyj^es,  with  the  head 
more  rounded  and  the  caudal  sucker  less  contracted.  Color  fa(U'(l  to  dull 
yellowish  below  and  in  the  median  held  above,  the  dorsum  elsewliei'e  tinted 
brown  l)y  numerous  minute  chromatophores  largely  dispt)sed  in  lonuiiudinal 
intermuscvdar  lines.  Besides  these  are  more  or  less  distinct,  broken,  longi- 
tudinal stripes  in  the  median,  paramedian,  intermediate  and  supramarginal 
lines.  The  small  dark  brown  spot  on  IV  and  the  yellow  subsensillar  spots 
are  very  constant. 

The  $  pore  is  often  surrounded  by  a  very  slightly  elevated  elliptical 
area.  The  caudal  sucker  is  relatively  to  the  body  width  much  larger  than 
in  the  types  and  bears  a  circle  of  sensillae  within  small  brown  spots,  giving 
an  appearance  of  ocelli.  The  annulation,  which  is  excellently  preserved, 
agrees  in  all  essentials  with  the  above  description  but  some  variations  were 
observed.  V  may  be  al  =  a2KaS  and  VI  al  =  a2  =  a3  dorsally.  On 
complete  somites  al  and  a3  may  be  faintly  subdivided  on  the  venter  but 
not  on  the  dorsum.  Intei  inetameric  are  deeper  than  intrametameric  furrows. 
XXVI  is  usually  2-annulate  at  the  margins  only. 

Dissections  and  additional  whole  mounts  confirm  the  obsei'vations  on 
internal  anatomy.  The  conspicuous  looping  of  the  caudal  end  of  the  re- 
tracted proboscis  is  constant  but  usually  there  is  only  one  large  coil  of  a 
complete  circle  or  more  extending  through  X  and  XI.  In  all  examined  there 
were  fountl  3  pairs  of  salivary  glands  conforming  to  the  earlier  description 
except  they  may  occupy  the  somites  from  VIII  to  XII.  The  6  atrium  is 
small  and  globoid,  the  comua  similarly  >hapcd  with  a  marked  consl^ction 
at  the  entrance  of  the  ejaculatory  duct  and  the  epididymis  and  sperm 
vesicles  a  few  close  folds  confined  to  XI,  except  for  a  little  of  the  latter 
extending  in  XII.  Ovisacs  may  reach  to  XVIII  and  are  usually  asym- 
metrical, one  being  1  or  2  somites  shorter  than  the  other. 

Two  well-preserved  specimens  from  the  Christy  Tanganyika  Coll.,  No. 
441,  attached  to  weeds  in  a  water-blocked  river  mouth,  affluent  of  Lake 
Tanganyika,  Oct.  23,  1926.  The  slightly  smaller  paratype  bears  about  20 
young  2.5  mm.  long.  Also  collection  of  Miss  C.  K.  Ricardo,  Xo.  42/5, 
Mansya  River,  outlet  of  Lake  Young,  Xorthern  Rliodesia.  Aug.  22.  1936, 
1  with  Liniuati's;  same.  Xo.  49,  Aug.  31,  29  from  neck  of  tortoise,  color 
whitish.    Type  in  British  Museum  of  Natural  History. 
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Placobdella  aurogottata,  new  sp.  Plate  26,  fig.  21. 

The  type  and  only  specimen  measures  in  mm.:  Length  13,  length  to  S 
pore  2.6;  widths,  buccal  1.6,  at  S  pore  3.8,  maximum  (XXI)  7;  depths, 
buccal  .8,  $  pore  1.3,  XXI  2.7,  anus  ca.  1.;  contracted  caudal  sucker  2  x  1.6. 

General  form  broadly  ovate-cuneate,  moderately  depressed  with  flat 
venter  and  convex  dorsum;  no  nuchal  constriction  l)ut  head  region  continu- 
ing general  outline :  caudal  inargin  almost  straight  or  slightly  concave 
transversely  from  somite  XXili;  lateral  margins  from  XXllI  to  XVI 
broadly  convex  with  little  reduction  in  width,  beyond  which  they  are  nearly 
straight  and  convergent  to  the  broadly  rounded  lip,  which  is  inrolled  ven- 
trally  to  make  the  anterior  outline  truncate.  This  outline  with  the  tnmeate 
ends  is  due  to  strong  contraction  on  the  blood-filled  stomach,  the  leecii 
having  the  aspect  of  being  very  plastic  and  extensile  in  life.  Margins 
slightly  scalloped  due  to  intersegmental  constrictions.  No  distinct  cephalic 
ex]>ansion.  the  Vip  contracted  and  inrollcfl.  Mouth  not  distinctly  seen  but 
])robabIy  at  apex  of  lip  where  thei'e  is  a  small  median  depi'ession.  and  no 
opening  can  be  seen  elsewhere  on  the  ventral  face  of  the  cephalic  sucker. 
Eyes  one  pair,  very  distinct  in  a  yellow  area  on  III,  with  small,  dark  brown, 
sharply  defined  piumcnt  cujis  facing  forward  and  upward  and  separated  by 
a  distance  cfjual  to  their  diameter.  Tliey  ajijiear  to  be  simjile  but  in  the 
absence  of  sections  or  suitable  material  for  whole  mounts  it  cannot  be  stated 
positively  that  there  are  no  small  accessory  eyes  as  in  typical  Placobdella. 
It  is  certain,  however,  that  there  are  no  separate,  pigmented  eyes  on  con- 
tiguotis  somites.  Although  small,  the  gonopores.  and  esjiecially  the  6  .  are 
sufficiently  distinct  as  small  pores  at  Xi/Xll  (or  slightly  within  Xll  al) 
and  XII  aS/aS  respectively.  Nephropores  open  in  the  usual  position  on  the 
cephalic  margin  of  cr2  of  middle  body  somites,  the  1st  on  and  IX  being 
very  distinct,  othei's  !e<s  so.  Anus  behiu'l  XXVTI.  Doi'-al  papillae  are 
very  low,  small,  smooth  and  rounded,  like  those  of  the  smooth  form  of  P. 
parasitica,  and  are  arranged  in  the  same  way,  the  larger  ones  in  a  median 
and  4  pairs  of  series.  Sensillae  also  are  arranged  as  in  P.  parasitica  and 
are  very  distinct  as  minut(>  translucent  dots  which  appear  dark  in  the  centers 
of  yellow  spots  on  liie  neural  aiimili. 

Colon  The  color  pattern  resembles  that  of  certain  species  of  Thcro- 
myzon  iProtoclepsis).  Ground  color  olive  green,  generally  uniform  above 
and  below  but  darker  and  greener  in  the  ('(Mitral  area  corresjionding  to  the 
blood-tilled  caecal  I'egion  and  paler  and  more  xcllowish  or  l)rownish  at  the 
anterior  (pregcnital)  end.  margins  and  the  caudal  <ucker.  Venter  innuacu- 
late.  Dorsum  thickly  speckled  with  small,  irregularly  rounded,  golden 
yellow  s[Dots,  the  largest  of  which  have  a  diameter  slightly  less  than  the 
length  of  the  amiuli  and  the  smallest  are  mer(^  dot-.  The  largest  are 
metameric  in  ai  i  .-tugeuieiit ,  in  pnrt  corre-pouding  with  and  inchiding  the 
sensillae  on  and  in  part  forming  a  median  series  on  uo,  and  also  a  pair 
of  marginal  series  of  blotches  spreading  over  aS  and  the  following  al,  11 
series  in  all.  The  largest  of  all  are  the  intermediates  on  a3  which  are 
followed  by  smaller  intei'me(liates  on  aS.  Besides  these  there  are  smaller 
spots  and  a  great  many  specks  scattered  irregularly  but  fairly  uniformly  on 
all  annuli  over  the  entire  dorsum^  somewhat  more  numerously  at  the  ends. 
Dorsum  of  caudal  sucker  with  7  radiating  series  of  spots  on  the  exposed 
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sector  and  3  more  pairs,  much  more  irregular,  on  the  concealed  anterior 
sector. 

Annulation:  Except  at  the  anterior  end.  where  the  Wp  i>  turned  ventrad 
and  the  furrows  obscure,  the  annulation  is  clearly  defined.  I  and  II  appear 
to  be  united  in  a  rather  long,  i)re-ocular  annulus;  III  obscurely  2-annulate, 
the  eyes  on  the  larger  anterior  annulus;  IV  2-annulate,  {al  +  a2)  >  aS,  the 
latter  entering  the  lateral  margin  of  the  sucker  rim ;  V  3-annulate,  al  <a3 
<.a2,  but  al  and  a2  more  closely  united,  ventrally  all  unite  to  form  the 
buccal  ring;  VI  similar  to  V  but  al  more  distinct  dorsally;  ventrnlly  al  and 
a2  united  to  form  a  postbuccal  ring,  aS  remaining  distinct;  VII  3-annulate 
dorsally,  2-annulate  ventrally,  similar  to  VI  but  larger  and  more  developed ; 
VIII  to  XXIII  completely  3-annulate;  on  pregenital  somites  to  XII  (prob- 
ably emphasized  by  contraction)  ai/a2  is  so  shallow  and  tlie  annuli  so 
crowded  that  the  somites  appear  almost  2-annulate;  behind  this  they  are 
less  crowded  but  al/a^  remains  <,a2/a3  and  generally  al<a2<aS  on  the 
dorsum  and  al  <  aS  <  a2  on  the  venter,  with  the  intersegmental  furrows 
deeper  than  the  others  all  romid;  XXIV  3-annulate  but  al  and  a2  much 
more  closely  united  and  aS  reduced  in  length ;  XXV  and  XXVI  2-annulate, 
{al  a£)  >  aS  but  the  latter  much  smaller  and  the  furrow  a^/aS  obsolete 
meflially;  XXVII  obscurely  2-annulate  at  the  margins  and  the  anus  cutting 
into  it  posteriorly. 

Type  only  in  British  ]Museum  of  Natural  History,  E.  B.  Worthington 
Sta.  123A  No.  1,  Kibero.  S.  E.  shore.  Lake  Albert,  Uganda,  Apr.  27,  1928. 
One  specimen  with  B.  tricarinata  and  S.  pcrspicax. 

This  species  is  referred  to  FlacobdeUa  only  provisionally  as  until  the 
structure  of  the  reproductive  f)rgans,  salivary  glands,  gastric  caeca  and  the 
eyes  are  definitely  known  there  will  remain  some  uncertainty.  The  mouth 
is  almost  certainly  in  somite  I  at  the  tip  of  the  cephalic  sucker  rim  and  the 
annulation  and  arrangement  of  sensillae  and  papillae  are  typically  placob- 
dellan  throughout,  which  justifies  the  inovisional  reference.  The  caeca,  so 
far  as  can  be  seen  through  the  body  wall,  seem  to  be  in  7  pairs  profusely 
branched  as  in  Placobdella.  Unfortunately  the  single  specimen  cannot  be 
dissected  and  the  blood  in  the  well-engorged  stomach  makes  it  so  opaque 
and  liard  tliat  iiractically  nothing  of  the  internal  anatomy  can  be  seen  by 
clearing.  The  color  pattern  is  distinctive  and  with  the  shape  so  like  that 
characteristic  of  several  species  of  Theromyzon  that  in  the  first  sorting  of 
the  material  it  was  provisionally  assigned  to  that  genus. 

Placobdella  fimbriata  (Johannson).   Plate  26,  fig.  23. 

Ch  psiuc  Hmhriala  .Tohan?>on  19C9.  p.  148;  1913,  p.  8. 
I'UicobdriUi  fniihridln  Pinto  1923.  p.  133. 
P.  fimbriata.  Moore  1933,  p.  299. 
Haementeria  (P.)  fimbrkda,  Autrum  1936,  p.  74. 

This  very  interesting  leech  has  been  excellently  described  and  figtu-ed 
by  Johansson.  His  account  of  the  "  gills  ",  however,  may  be  profitably 
sup])lemented.  These  structures,  which  arc  uniciue  in  the  family  so  far  as 
is  known,  are  clearly  derived  from  the  thin  marginal  flanges  which  are  more 
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or  less  evident  in  many  leeches.  They  form  the  boundaries  between  dorsal 
and  ventral  surfaces  and  are  based  on  the  lateral  sinuses  but,  except  in 
certain  Ichthyobdellidae,  seldom  attain  any  prominence.  In  the  latter 
family  they  may  give  rise  to  broad  lateral  folds  or  wings  {Pterobdella, 
Phyllobdella) ,  to  branchiae  {Branchdlion,  Ozobmnchus)  or,  with  bulbous 
expansions  of  the  lateral  sinuses,  to  pulsating  vesicles  iCystobmnchus, 
Tmchclobdflla,  etc.).  The  auricles  of  the  Haemadipsinae  also  are  derived 
from  the  marginal  flanges  of  anal  somites. 

In  the  present  species  these  folds,  which  undoubtedly  function  as  gills, 
are  confined  to  somites  V  to  XT\'.  On  V  they  occupy  annulus  a3  and  on 
XIV  annulus  al  only,  but  all  annuli  of  intervening  somites.  Viewed  casu- 
ally from  above  or  below  they  appear  as  metameric  tufts  somewhat  like 
those  of  Ozobranchui^,  but  from  the  sides  are  seen  to  be  a  continuous 
membrane  deejily  folded  up  and  down.  They  are  largest  in  the  middle  of 
the  series  and  taper  off  toward  both  ends,  terminating  in  a  minute  lobe  on 
V  aS  and  on  XIV  al.  The  free  margin  of  the  fold  is  much  longer  than  the 
attached  base,  which  causes  the  strongly  ruffled  or  fimbriated  arrangement. 
On  eaf'h  somite  the  folds  tend  more  or  less  toward  an  c/?-sha]ie,  with  the 
most  ventral  part  or  the  low  point  on  a2  and  the  most  dorsal  part  inter- 
segmental. Deep  marginal  incisions  divide  the  membrane  into  primary  lobes 
corresponding  to  the  annuli  and  these  again  into  from  2  to  6  small,  flat, 
secondary  lobes.  All  of  the  numerous  specimens  examined  exhibited 
approximately  tlie  same  arrangement.  All  are  contracted  and  the  dee]) 
folding  and  crowding  of  the  lobes  is  due  largely  to  this.  On  fully  extended 
examples  it  is  probable  that  the  membrane  would  be  simply  wavy  and  that 
the  primary  lobes  would  stand  out  distinctly  as  belonging  to  individual 
annuli.  Since  the  alcove  was  written  smaller  specimens  have  been  studied. 
The  smallest  lack  gills  altogether,  those  from  5-7  mm.  long  have  a  longi- 
tudinal fold  exhibiting  little  folding  and  lobation,  features  which  develop 
gradually  with  -increase  in  size. 

Examination  of  the  anatomy  of  tliis  species  shows  that  its  affinities  are 
with  Flacobdella  rather  than  with  Glo^^ipJionia  [Clepsine).  This  is  indicated 
by  the  position  of  the  mouth  on  somite  I,  the  salivary  glands  and  arrange- 
ment of  the  gastric  caeca,  the  $  genital  ducts  and  less  importantly  the 
annulation  and  i)apillation.  The  terminal  mouth  is  unusually  large  and  is 
continued  back  into  the  cephalic  sucker  l)y  a  median  furrow.  A  pair  of 
thick  club-shaped  salivary  glands  is  connected  with  the  caudal  end  of  the 
stout  pharynx  in  XI.  Gastric  caeca  are  7  pairs  arising  in  somites  XIII  to 
XIX.  Those  of  the  1st  pair  are  short  and  trilobed,  the  anterior  lobe  extend- 
ing forward  by  The  side  of  the  atrimn,  the  last  ]^a\v  lona;  and  reaching  caudad 
into  somite  XXV,  taking  a  zigzag  course  by  the  side  of  the  intestine  and 
provided  with  lateral  lobes  in  each  somite  through  which  it  passes.  Caeca 
2  to  6  are  slender  and  reach  nearly  to  the  side  walls  of  their  respective 
somites,  distally  somewhat  dilated  and  bilobed,  the  caudal  lobe  reflexed. 
The  intestine  bears  the  usual  4  pairs  of  long,  simple  caeca.  The  repro- 
ductive organs  are  of  the  Flacobdella  type,  lacking  altogether  the  long 
posterior  loop  of  the  sperm  vesicle  characteristic  of  Glossiphcmia  but  found 
also  in  some  Placobdellae.   Both  sperm  vesicles  and  ducti  ejaculatorii  are 
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unusually  long  and  complexly  folded  but  the  coils  are  close  and  compact, 
and  the  atrial  cornua  are  very  short  and  stout.  Ovisacs  have  prominent 
anterior  Idlx-  and  extend  caudad  in  the  ventral  sinus  to  the  4th  pair  of 
testes  at  XVI/XVII. 

Unlike  the  typical  American  members  of  Placobdella  which  have  com- 
posite eyes  in  the  sense  that  2  pairs  of  small  accessory  eyes  are  incorporated 

in  the  same  pigment  mass  with  the  principal  pair,  this  species,  so  far  as  was 
determined  on  cleared  specimens,  lacks  the  accessory  eyes  and  the  large 
simple  pair  on  III  (i2  may  be  either  (luite  se])arate  (  as  usual)  or  united  in  a 
common  ])igment  mass.  The  absence  of  the  small  eyes,  however,  needs 
verification  on  sections.^  At  the  present  time  such  a  difference  in  the  eyes 
docs  not  seem  to  warrant  generic  distinction,  as  several  species  from  India 
and  Africa  now  referred  to  Placobdella  present  similar  or  other  equally  great 
variations  in  eye  arrangement  and  a  wide  range  has  long  been  recognized 
in  the  genus  Glossiphonia.  Much  more  important,  however,  is  the  presence 
of  gills,  a  character  unique  among  the  known  species  of  the  family  and 
probably  an  adaptation  to  a  low  oxygen  content  of  the  water  in  the  peculiar 
habitats  affected  by  this  species.  Probably  this  character  will  lead  eventu- 
ally to  generic  separation. 

Benue  River,  Nigeria,  W.  B.  Jolnison.  Feb.  17,  1922,  leg  stump  of  croco- 
dile, 25,  "natural  color  green";  A\'()rtliington  Coll.,  Apr.  4,  1928,  Sta.  62, 
No.  2,  ^NIuiTliisoii  Falls,  Victoria  Nile,  Uganda,  tongue  of  croeotlile,  40, 
"color  green",  several  bear  s})ermatophores ;  same,  1931,  t^ta.  21 7A  (1), 
Ferguson  Bay,  Lake  Rudolf,  Kenya  Colony,  Jan.  2,  mouth  of  crocodile,  4; 
Uganda  Veterinary  Service  (R.  W.  M.  Mettan),  Fazel  Din  Ahmedi,  Coll., 
Entebbe,  Uganda,  No.  425,  Sept.  2,  1933,  150  (including  young)  from 
pharynx  of  crocodile. 

Theromyzon  cooperi  (Hardingj.    i'laic  25,  iigs.  10,  11. 

Placobdella  cooperi  Harding  1932,  p.  83. 

HfK  nil  iit(  rid  coD/x'ri,  Antrum  (sj).  inq.)  1936,  p.  82. 
Gl(»i.^().'<il)li(i)iin  l<  .-:si  llafd.  Brum})!.  1901,  p.  123. 

Harding's  sj)ecie<  wa-  based  ui)on  two  indifferently  preserved  specimens 
in  the  ( )nier-Cooper  Al»ys>inian  Collection  and  in  the  absence  of  knowledge 
of  the  internal  anatomy  was  referred  to  Placobdella  only  provisionally.  A 
single  specimen  of  what  is  undoubtedly  this  species  was  found  in  the 
American  Museum  collection  taken  by  Dr.  Bamum  Brown  in  Abyssinia. 

With  certain  reservations  it  agrees  with  Harding's  description  in  all 
respects — form,  color,  annulation,  eyes,  position  of  sex  pores,  papillation, 
etc.  It  is  strongly  contracted  and  measures  13.  x6.8x  1.5  mm.,  the  caudal 
sucker  2.3  mm.  in  diameter.  It  has  the  peculiar  soft,  almost  gelatinous 
texture  characteristic  of  this  genus.  The  anntdation  agrees  with  Harding's 
figure  except  that  the  preocular  region,  which  is  folded  ventrally  into  the 

^  This  has  since  been  done  on  two  series  of  sections. 
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oral  sucker  and  divided  by  a  deep  median  cleft,  may  be  readily  determined 
as  constituted  of  somite  I  with  the  included  apical  lobe.  Evidently  in 
Harding's  material  the  lip  was  much  more  contracted  and  somite  I  was  over- 
looked. This  makes  it  necessary  to  add  one  somite  to  Harding's  enumera- 
tion, which  places  the  eyes,  gonopores  and  anus  all  in  the  normal  positions. 
The  mouth  is  clearly  scon  far  in  advance  of  the  center  of  the  oral  disk  and 
yet  not  at  the  apex  of  the  sucker  rim  as  in  most  species  of  Placobdella  but 
between  tliese  two  points  and  apparently  in  somite  II  with  the  1st  i^^ir  of 
eyes.  In  the  position  of  the  mouth  and  greater  I'eduetion  of  the  anterior 
eeiihahc  somites  this  differs  from  typical  members  of  the  trenus  and 
resembles  T.  occi(l(  ntdUs  (Verrill).  As  Harding  states,  there  are  no  large 
papillae  but  numerous  minute  ones  scattered  irregularly  over  all  annuli. 
Unfortunately  the  integument  proved  to  be  so  oi)aque  and  the  internal 
organs  so  obscure  that  several  efforts  at  clearing  proved  futile  in  yielding 
any  anatomical  information. 

American  Museum  of  Natural  History  No.  A  5773,  Abyssinia,  B.  Brown, 
1  specimen,  with  P.  stuhlmanni. 

ICHTHYOBDELLIDAE  i  Piscicolidae) 

PHYLLOBDELLA,  new  genus 

A  foliacious  ichthyobdellid  related  to  Pt<  rohdi  lUi,  externally  jiarasitie  on 
fishes  and  resembling  superficially  an  ectoparasitic  treniatode.  Body  divided 
into  two  parts  as  in  Branchellion,  etc.,  the  middle  region  with  wide,  thin 
marginal  expansions  richly  provided  with  mucous  glands  but  without 
pulsatile  ^■esicles;  somites  divided  into  numerous  (12? I  obseure.  irregular 
annuli ;  integument  without  papillae  or  warts ;  eyes  vestigial ;  i  and  9  pores 
opening  into  a  eonnnon  genital  sinus;  posterior  })air  of  rellexed  gastric  caeca 
apparently  absent;  testes  5  (or  possibly  6)  pairs  alternating  with  gastric 
caeca;  penis  sac  very  short  and  atrial  comua  and  ejaculatory  ducts  with 
their  investiture  of  prostate  glands  massive  and  reacliing  cei)halad  to  gan- 
glion IX;  vagino-uterine  sac  well  developed  with  many  deep,  circular,  lining 
folds.    Genoty])e  P.  maculata,  new  sp. 

Phyllobdella  maculata,  new  sp.    I'huc  25,  tiijs.  13-15.  and  text-fi.Li.  i. 

The  type  specimen  measures  in  nmi.:  Length  16.3;  length  to  pore  5.; 
widths,  buccal  I'ing  3.,  S  pore  2.7,  maximum  (about  XV)  11.,  anus  2.8; 
depths  in  median  plane  nearly  uniforndy  from  1.5  to  2,  the  wings  estimated 
as  approximately  1  mm.;  diameter  of  caudal  sucker  3.8  mm.  Other  sjicci- 
mens  have  approximately  the  same  proi)ortions  and  vary  in  length  from  12. 
to  about  18  mm.;  the  latter,  which  is  the  largest,  is  much  distorted  and 
strongly  contracted  and  has  a  maximum  width  of  20  mm. 

Divided  in  tjrpical  ichthyobdellid  fashion  into  anterior  head  and  "  neck  " 
and  posterior  "  abdomen  "  or  body  proper  and  presenting  a  short  raquet-  or 
paddle-shape.   All  are  very  strongly  contracted,  with  the  body  discoid  and 
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rouf^hly  circular  and  the  neck  or  handle  short,  Appaiontly  capable  of  a 
wide  range  of  contraction  and  extension,  it  is  probable  that  in  normal 
elongation  they  would  ha\  e  a  form  more  like  a  cricket  bat  with  a  thin,  wide, 
marginal  fold  on  each  side. 

Anterior  rosjion  with  the  form  ii«ual  in  the  Branchellion  section  of  the 
family,  contributing  apiiroximately  :'i  or  less  of  the  total  body  lenp;th  and 
being  i  or  less  of  the  maximum  body  width.  Head  in  contraction  short 
capuliform,  hemispherical,  little  expanded,  deeply  hollowed  ventrally,  with 
'  a  small  papilla  on  which  the  minute  mouth  is  situated  sliglitly  caudad  of 
the  center.  Rim  smooth  and  reiiular.  Both  lonf2;itudinal  an<l  circular 
muscles  are  obvious  on  the  ventral  face,  the  latter  only  conspicuous  on  the 
dorsum.  Dorsum  smooth,  without  papillae  and  showing  only  a  few  incon- 
spicuous shallow  furrows.  Eyes  problematical,  imperfectly  developed.  In 
sections  one  or  two  visual  fells  were  detected,  associated  with  a  faint 
pigment  spot,  on  each  side  of  the  buccal  ring.  A  similar  pair  of  eye  spots 
is  present  on  the  rim  of  the  sucker  anterior  to  the  mouth.  On  the  dorsum 
of  the  head  close  to  its  caudal  margin  and  separated  from  each  other  by 
about  f  of  the  width  of  the  head  is  a  j)air  of  larger,  more  or  less  conspicuous 
pigment  spots.  No  associated  visual  cells  could  be  detected  on  entire 
specimens,  but  in  sections,  2  or  3  appeared  on  each  side.  Thus  2  or  3  pairs 
of  imperfect  eyes  are  indicated.  Besides  these,  some  of  the  specimens  have 
other  pigment  spots  on  the  head,  in  one  case  there  lacing  a  crescent  of  8 
small  spots  on  the  ]iosterior  part.  "  Neck  "  somewhat  dejiressed,  elliptical 
in  cross-section,  widest  in  the  middle,  somewhat  constricted  at  both  ends; 
constituted  of  2  regions,  the  preclitellar,  which  is  wider  and  contributes 
about  f  of  the  total  length,  and  the  clitellar  which  is  only  ^  as  long  as  the 
former  and  smaller  in  both  transverse  and  dorso-ventral  measurements, 
Preclitellar  region  barrel-siiaped  in  outline  as  seen  from  above  or  below, 
marked  with  many  irregular,  shallow  cross-furrows;  otherwise  smooth  and 
lacking  in  salient  features.  Clitellar  region  distinctly  contracted  in  both 
(lianu>ters  and  sepai'ated  from  the  preclitellar  anteriorly  and  the  body  jiroper 
posteriorly  by  deep  annular  furrows.  It  is  somewhat  sunken  into  the  latter, 
a  fold  of  which  envelops  its  caudal  end,  although  this  prepuce-like  feature  is 
less  i)ronounced  than  in  some  other  genera  of  the  family.  A  thick  layer  of 
clitellar  glands  makes  the  intei'annidar  fiu'i'ows  even  more  obseui'e  than  on 
the  pre-clitelhir  region,  (ionojxjrcs  differ  in  a])pearanee  in  different  speci- 
mens. Un  the  type  and  2  other  specimens  the  large  6  gonoporc  is  situated 
at  the  bottom  of  a  crater-like  depression  bounded  by  a  glandular  rim,  on  the 
c.indal  margin  of  which  is  the  minute  9  gonoporc.  On  another  specimen 
the  cavity  of  the  crater  is  largely  filled  by  the  stout,  knob-like  penial  process 
of  the  atrium,  which  projects  from  the  orifice  of  the  $  bursa.  In  the  speci- 
men sectioned  the  crater  and  bursa  together  form  a  deep,  more  conh'acted 
sinus,  the  lining  epithelium  of  which  is  deejilx-  folded  and  which  receives  the 
9  gonopore  into  its  posterior  part,  the  whole  being  surrounded  by  an  opaque 
glandular  area. 

Body  proper,  which  includes  the  middle  body  and  anal  regions,  petali- 
forin,  foliacious,  roughly  discoid,  the  margins  very  thin  and  thrown  into 
broad  irregular  ruffle-like  fold-;  tlie  ends  broadly  bilobed  with  deep  emargi- 
nations  to  accommodate  the  clitellar  region  anteriorly  and  the  caudal  sucker 
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peduncle  posteriorly,  both  of  which  are  embraced  laterally  by  the  paired 
lobe-like  extensions  of  the  body  margins.  On  all  of  these  strongly  contracted 

specimens  this  discoid  rcjiion  is  wider  than  long  and  i>  composed  of  a 
median  part  of  about  of  the  total  width  which  contain-  tlic  organs  of 
•digestion,  reproduction,  excretion,  etc.  and  is  oi  about  the  same  depth  as  the 
neck,  and  of  the  very  thin  marginal  expansions  which  together  make  up  f 
or  more  of  the  width  and  contain  chiefly  the  lateral  and  connecting  sinuses 
and  groat  num])crs  of  unicellular  glands,  some  of  very  large  size.  There  are 
no  separate  gills,  papillae  or  other  prominent  distinctly  segmental  characters. 
The  cross-furrows  are  much  crowded,  irregular  and  confused  and  connected 
by  numerous  short  longitudinal  furrows  which  divide  the  integument  into 
small,  irregular,  quadrate  areas.  These  include  unicellular  intogmnental 
glands  and  bear  numerous  very  minute  papillae.  On  the  venter  49  longi- 
tudmal  muscle  bands  were  counted  and  probably  a  few  more  uncounted  ones 
at  the  margins  should  be  added.  Owing  to  greater  opacity  the  count  of 
dorsal  bands  was  less  satisfactory  but  ai)parently  the  number  is  about  the 
same.  Caudal  jieduncle  well  delined  and  rajudly  tapered,  bearing  the 
minute  anus  on  its  narrowest  part.  Sucker  hemispherical,  cup-shaped,  with 
contracted  rim  on  some,  discoid  on  other  specimens. 

Color:  Largely  faded  and  altered  by  reagents.   Ground  yellowish  gray, 

inclining  on  different  specimens  more  or  less  to  one  or  the  other  -limlc  of 
varying  degrees  of  intensity  and  more  or  less  suffused  with  dusky.  Xvvy 
characteristic  are  the  brown  or  black  spots  more  or  less  conspicuously  de- 
veloped on  all  parts  of  the  body,  including  cephalic  and  caudal  suckers. 
These  appear  to  be  segmental,  a  transvei'sc  row  occurring  on  each  metamcre. 
Typically  there  are  4  series  on  the  nock  region  and  6  or  8  on  the  body 
proper.  Under  slight  magnification  they  appear  as  small,  round  spots 
differing  much  in  intensity  and  sharpness,  those  in  the  paramedian  and 
intermediate  series  of  the  middle  body  region  being  most  often  faded  or 
obsolete  and  those  on  the  ends  and  margins — the  ]")eriphor;d  jiarts  generally 
— most  heavily  pigmented.  Apparently  these  spots  are  single  very  large 
melanophores,  consisting  of  a  central  spheroidal  body,  about  .15-.2o  mm. 
in  diamotor  and  in  the  darkest  spociinoii-  as  dense  and  black  as  a  little  ball 
of  India  ink.  From  this  radiate  dendritic  iirocesscs  greatly  variable  in 
extent,  number  and  complexity.  In  no  case  wa<  the  nucleus  soon.  On  the 
caudal  sucker  is  a  submarginal  circle  of  8  to  14  smaller  spots  and  on  some 
specimens  an  additional  inner  circle  of  about  6. 

Anmdation:  Owing  to  the  extreme  contraction  with  consequent  crowd- 
ino:  of  tlio  annuli  and  frequent  obliteration  of  the  furrows  together  with  the 
absence  of  con.spicuous  external  somite  features  little  can  be  made  of  the 
metamerism  and  annulation.  The  ventral  nerve  cord  also  is  so  tortuous 
and  the  ganglia  so  crowded  and  displaced  that  they  proved  of  little  value 
in  checking  somite  limits.  The  completion  of  this  part  of  the  description 
must  await  the  study  of  more  extended  examples.  On  the  middle  body 
region  the  presence  of  primary,  secondary  and  tertiary  annuli  is  certain,  but 
beyond  ascertaining  that  complete  somites  are  almost  certainly  12-annulate, 
as  in  some  other  genera  of  the  family,  little  more  could  be  determined.  On 
the  neck  27  or  28  of  the  ultimate  annular  divisions  were  counted  l)etween 
the  oral  ring  or  posterior  rim  of  the  cephalic  sucker  and  the  caudal  enil  of 
the  preclitellar  region  but  they  could  not  be  systematized  or  satisfactorily 
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aligned  with  somites.  On  the  elitellar  region  not  even  a  satisfactory  count 
of  annuli  could  be  made. 

Anatomy:  The  internal  anatomy  wa>;  studied  on  a  scric>  of  transverse 
sections  and  sonic  of  tlu>  features  verified  on  entire  cleared  specimens.  The 
perii)haryngeal  chamber  reaches  from  the  mouth  to  somite  IX  and  is  lined 
throughout  by  a  thin  epithelium.  The  retracted  proboscis  begins  at  the 
level  of  the  circumoesophageal  nerve  ring  and  reaches  to  the  caudal  end  of 
IX  i^osterior  to  the  tranclion.  Anteriorly  it  is  terete,  ]iosteriorly  somewhat 
flattened  witli  a  triiid  lumen,  tlie  3  muscular  ridges  being  median  dorsal  and 
paired  ventral  at  the  anterior  end  and  twisted  to  median  ventral  and  paired 
dorsal  at  the  posterior  end  as  in  some  genera  of  Erpobdellidae.  The  stout 
paired  retractor  muscles  diverp;e  from  its  caudal  end  to  merire  with  the 
general  body  musculature.  Dili'use  bundles  of  small  salivary  glands  open 
into  its  posterior  end.  The  short,  inconspicuous,  S-shaped  oesophagus  in 
somite  X  is  pushed  against  the  dorsal  body  wall  by  the  enlarged  atrium  and 
its  glands.  Six  pairs  of  gastric  caeca  in  somites  XIV  to  XIX  are  simple, 
apparently  unbranched,  and  bulbous  at  the  free  ends,  which  reach  to  the 
sides  of  the  body  proper  and  not  at  all  or  only  very  slightly  into  the  lateral 
expansions.  There  appear  to  be  no  jiosteriorly  directed  gastric  caeca  but 
owing  to  the  condition  of  the  material  it  is  ])ossible  that  they  were  over- 
looked. The  walls  of  the  intestine  are  much  thicker  than  those  of  the 
stomach  and  deeply  folded.  The  intestine  bears  4  pairs  of  long,  simple, 
inflated  caeca  and  tapers  into  a  very  slender  rectum  which  opens  by  an 
exceedingly  minute  anus  at  the  base  of  the  sucker  peduncle. 

As  mentioned  above,  the  gonoporcs  open  close  together  more  or  less  into 
a  common  genital  sinus,  the  large  $  orifice  being  at  the  bottom  of  the 
depression,  the  minute  9  pore  on  its  caudal  margin,  the  two  being  separated 
by  little  more  than  the  length  of  ganglion  XII.  The  $  bursa,  which  opens 
into  the  crateriform  sinus,  is  a  thin-walled  sac  of  moderate  size,  the  ventral 
division  of  which  is  lined  by  a  deeply  folded  epithelium  and  the  larger  dorsal 
chamber  by  a  smooth  epithelium.  Into  the  roof  of  the  latter  the  atrium 
opens  by  an  orifice  througli  which  tlie  conjoined  atrial  horns  project  as  a 
small,  conical,  jienial  jiapilla.  The  ati'ium  ]u-oper  is  a  short,  cylindi'ical, 
thick-walled,  muscular  chamber  or  penial  sac  which  extends  cei)lialad  to 
somite  XI  and  divides  gradually  into  the  pair  of  large  cornua  of  similar 
structure  except  that  the  lining  epithelium  is  thinner  and  lumen  relatively 
larger.  The  cornua  reach  far  forward  to  ganglion  IX.  where  they  bend 
dorsad  sharply  on  themselves,  lose  most  of  tlu>ir  thick  muscular  coat  and 
become  transformed  into  the  narrower,  soft-walled  epididymi  which  consist 
of  a  few  folds  lying  dorsal  to  the  cornua,  and  again  return  to  somite  XII, 
gradually  diminishing  in  diameter  and  tapering  to  the  very  slender  vasa 
deferentia.  A\'ith  the  exception  of  the  ])osterior,  slender,  more  coiled  portion 
of  the  ei)ididymis  the  tubes  are  completely  enveloped  in  a  thick  layer  of 
large,  deeply-staining,  jiyriform  prostate  gland  cells  with  prominent 
spherical  nuclei,  and  similar  cells  envelope  the  whole  anterior  bend  of  the 
cornua.  Another  large  hilobed  median  mass  of  these  cells  covers  the  atrium, 
into  which  they  appear  to  empty.  The  vasa  deferentia  are  the  usual 
delicate  tubes  lying  on  each  side  near  the  dorsum  and  like  the  epididymis 
are  filled  with  sperm.  Five  pairs  of  large  testes  sacs  were  discriminated 
but,  as  they  are  much  crowded  together  and  overlap  and  extend  from  XIII/ 
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XIV  well  into  XTX,  altornatin.o;  with  the  gastric  oapca,  it  is  surmised  that 
there  may  be  really  6  pairs.  The  9  oi'gans  (text-fig.  Ij  consist  of  a  short 
vertical  vaginal  canal  leading  from  the  $  orifice  to  the  short,  straight, 
cylindroid  uterine  sac  which  lies  in  the  subneural  sinus  and  reaches  to  the 
caudal  part  of  somite  XIII.  This  is  lined  by  a  small-celled  epithelium 
remarkable  for  being  arranged  into  12  or  13  deep,  concentric,  overlapping 
circular  folds  which  fill  the  greater  part  of  the  lumen  and  the  spaces 


Text-figure  1.  Phyllobdella  maculata.  Outline  drawing  of  a  frontal  section  of  the 
$  genitalia  X  6%.  O  ovisac  containing  mature  ova,  od  oviduct,  va  vagina,  $  female 
pore. 

between  which,  as  well  as  the  central  lumen,  are  packed  with  sjiermatozoa 
and  tlie  latter  with  a  few  ova.  The  folds  ajipear  to  serve  the  purpose  of  a 
spermatheca.  External  to  the  mucous  layer  is  a  thick  coat  of  circular 
muscles  and  a  thinner  one  of  longitudinal  muscles,  then  a  layer  of  connective 
tissue  and  gland  cells  of  two  kinds,  one  large,  globular,  pyriforni  with  large 
nuclei,  the  other  small,  clavate  with  very  deep-staining  nuclei,  and  finally 
a  thin  endothelium.  Toward  the  ental  or  caudal  end  both  the  circular 
muscular  and  the  glandular  (especially  the  large  cells)  layers  increase  in 
thickness  and  the  lumen  diminishes.  It  terminates  in  a  short,  unpaired 
oviduct  with  a  very  narrow  lumen  and  thick  muscular  walls  which  receives 
the  short,  paired  ducts  of  the  two  ovate  ovisacs.  The  ovisacs  lie  in  the 
ventral  sinus  and  reach  from  XIII/XIV  to  ganglion  XV.  The  marginal 
exi)ansions  of  the  body  are  extraordinarily  rich  in  very  large  mucous  glands, 
smaller  numbers  of  which  occur  in  the  body  j^roper  also. 

The  type  and  four  others  were  taken  by  the  Pask-Christy  Tanganyika 
Exp.  at  Sta.  432S.,  Kirando,  east  shore  of  Lake  Tanganyika,  from  the  tail 
of  Barbus  tropidolepis,  Oct.  16,  1926.  Type  in  British  Museum  of  Natural 
History. 

"NMth  the  leeches  tliere  were  also  some  i)ieces  of  fins  and  skin  of  the  host 
showing  deep  circular  scars  bounded  by  a  somewhat  raised  rim  which  had 
evidently  grown  over  the  margins  of  the  attached  suckers. 

So  far  as  now  known  the  closest  ally  of  Phyllohdellaf  and  the  only  genus 
with  which  it  has  much  in  common,  is  Pterobdella  described  by  Kaburaki 
(1921)  from  a  single  species  parasitic  on  stingrays  in  Chilka  Lake,  Orissa, 
India.  The  characters  common  to  both  are  thin  marginal  expansions  of  the 
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liody,  aniuili  of  complete  somites  numerous  112-14)  but  very  iri'euular  and 
obscure,  no  iiulsatint:  vesicles,  eyes  votiiiial  or  absent,  and  2  oriians 
opening  at.  a  common  external  i)ore  or  into  a  connnon  genital  sinus,  no 
posterior  pair  of  reflexed  gastric  caeca,  and  testes  5  pairs.  The  principal 
differences  are:  Pterohdella  has  the  lateral  expansions  divided  into  two  jjarts^ 
on  the  anterior  and  middle  regions  of  the  body  respectively,  whereas  Phyl' 
lohdella  has  the  latter  only  but  much  wider  and  extending  farther  caudad; 
Pterohdella  has  a  long  penis  sac  and  the  atrial  comua  not  reaching  cephalad 
beyond  XI,  while  in  Phyllobdella  the  former  is  very  short  and  the  latter 
extend  far  forward  to  ganglion  IX  and  are  provided  with  large  prostate 
glands;  in  PtcrobdcUd  the  vagina  and  uterine  sac  appear  to  be  little  de- 
veloped, wliile  in  Fhyllobdella  the  median  sac  is  large  and  provided  with  a 
complicated  mucous  liniui:. 

Further  study  of  belter  matei'ial  may  necessitate  some  modification  of 
this  com]iaris(in  but  it  is  e\-i(lcnt  that  tliese  are  two  closely  related  but 
distinct  genera,  each  with  a  single  known  species. 

HniUDIDAE 

Myxobdella  africana,  new  sp.   Plate  26,  fig.  24;  pi.  28,  fig.  51. 

Unfortunately  this  interesting  species  is  represented  by  a  single  exces- 
sively contracted  and  very  badly  preserved  specimen  only,  which  makes  a 
complete  and  satisfactory  description  impossible. 

Measurements  in  mm.:  Length  63.,  to  $  pore  8.;  widths,  buccal  ring  8., 
;ii  pore  12.,  maximum  (ca  XX)  24.;  depths,  buccal  5.,  $  pore  9.,  somite 
XX  11.;  sucker  13.  mm.  Form,  strongly  contracted,  ovate-pyriform,  twice 
as  long  as  the  maximum  width,  rounded  anteriorly,  moderately  flattened 
with  rounded  margins  posteriorly.  Lip  broad  and  rounded,  its  venter  much 
furrowed  all  round.  Eyes  small  and  obscure  as  in  Haemopis  but  apparently 
the  5  pairs  arranged  in  the  usual  way  on  a2  of  somites  II  to  YL 

No  external  indication  of  a  clitellum.  Gonoporos  separatcMl  ])y  5  annuli, 
the  3  at  XI  bo/b6,  the  $  at  XII  bd/bb',  both  small,  round  orifices  deep  in 
the  furrows.  Owing  to  excessive  contraction  the  nephropores  are  hidden  in 
the  furrows  but  2  pairs  of  vesicles  dissected  out  show  that  they  occupy  the 
usual  position  on  the  caudal  margin  of  h?.  Some  of  the  segmental  sensillae 
can  be  seen  as  small,  round,  white  spots  arranged  as  in  Haemopis.  In 
addition  there  arc  80  to  100  small,  pointed  sense  organs  in  a  single  transverse 
row  on  each  annulus.  The  integument  shows  the  peculiar  cedematous 
texture  of  Miixobilclla  notwithstanding  the  contraction  resulting  from  im- 
mersion in  alcohol.  Anus  the  usual  small  furrowed  ajierturc  behind  XXVII, 
followed  by  one  small  annulus.  Caudal  sucker  very  large,  even  in  con- 
traction, circular,  flat,  very  muscular  and  unusually  thick.  Color  dark 
slate  above  and  below,  finely  and  obscurely  mottled  with  black. 

Annulation :  Ol^scured  and  altered  by  the  engorgement  and  contraction 
of  the  specimen  but  the  primitive  plan  characteristic  of  Mi/xobdclla  is 
evident.    Most  of  the  complete  somites  show  the  2-1-2  grouping  of  annuli. 
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Frequently  the  intersegmental  constrictions  are  wry  docp,  especially  on 
prcclitcllar  somites  and  most  of  all  between  VII  and  VIIL  The  constitu- 
tion of  somites  I  to  IV  could  not  be  determined.  IV,  V  and  VI  form  the 
buccal  and  post-buccal  rings.  V,  VI  and  VII  are  3-annulate,  VIII  4-annu- 
late  and  IX  to  XXIII  inclusive  5-annulate.  XXIV  is  4-annulate  {bl  =  b2 
Ka2=^(i3)  and  the  first  2  annuli  [hi  and  h2)  are  less  separated  than  the 
others;  XXV  3-annulate  al  ill  h2)  >  a2  >  a3;  XXVI  2-annulate  and 
XXVII  2-aniuilate  slightly  at  the  margins  only. 

Anatomy:  Careful  partial  dissection  yielded  the  following  data;  Jaws 
small  and  bearing  about  12  irregular  distichodent  teeth.  Buccal  sinus  in- 
jured so  that  the  apparent  projection  of  the  end  of  the  pharynx  and  velum 
to  form  a  jiapilla  is  not  certain  but  probable.  The  gastric  caeca  are  fully 
distended  with  blood  and  are  2  pairs  per  somite  in  the  genital  region,  the  only 
place  where  they  were  exposed.  A  partial  dissection  of  the  reproductive 
organs  (fig.  51)  from  the  ventral  side  shows  that  the  1st  pair  of  testes  at 
XIII ''XIV  arc  very  large.  Just  anterior  to  1his  the  vas  def(M'ens  loses  the 
glandular  covering  and  becomes  very  delicate,  smooth  and  straight.  In 
somite  XI  it  bends  mediad  across  the  cephalic  face  of  the  epididymis,  where 
it  is  very  slightly  enlarged  to  form  a  small  fusiform  spermatic  vesicle  about 
2.5  mm.  long  and  .3  mm.  in  diameter  oi)ening  into  the  cephalo-median  end 
of  the  massive  epidydimii,  which  in  the  natural  jio^ition  conceal  the  atrium 
from  above.  The  latter  is  somewhat  ilaitened  cephalo-caudally,  measures 
4  X  3.5  X  2.  mm.  and  consists  of  a  soft,  cream-colored,  intricately  and  irregu- 
larly folded  tube  of  a  diameter  4-6  times  that  of  the  vas  deferens,  arranged, 
as  usual,  in  a  U-shape,  the  2  limbs  of  which,  however,  exhibit  no  at^preciable 
dih'crence  in  the  diameter  of  the  tube,  as  in  many  genera.  The  shorter 
median  ventral  limb  joins  the  atrium  at  the  junction  of  the  penis-sac  and 
prostate  by  a  short  direct  ductus  ejaculatoriiis.  without  enlargement  into  an 
ejaculatory  bulb.  The  atrium  lies  entirely  ventrad  to  the  nerve  cord 
immediately  caudad  of  ganglion  XI.  It  is  remarkably  small,  measuring  3 
mm.  in  total  length,  of  which  §  constitute  the  penis-sac  and  the  rest  the 
l^rostate,  the  respective  diameters  of  which  are  .8  mm.  antl  1.3  mm.  The 
whole  has  a  somewhat  compressed  conical  form,  the  venti'al  penis-sac  stand- 
ing vertically  at  right  angles  to  the  ventral  body-surface  and  the  prostate 
bent  forward  at  an  angle  of  about  30°  and  flattened  on  the  dorsum  by  the 
pressure  of  the  blood-filled  stomach.  It  is  envelojied  in  a  thick  layer  of 
prostate  glands  which  overlap  the  ])cnis-sac  as  a  scale-like  sheath.  The  9 
organs  also  have  been  somewhat  distorted  by  pressure.  The  ovisacs  lie  in 
the  usual  position  in  XII,  are  flattened  globoid  pyriform  and  measure  about 
1.5  mm.  in  diameter.  They  give  rise  to  the  paired  oviducts,  which  are  very 
short,  less  tlian  the  diameter  of  the  ovisacs,  and  meet  on  the  right  side  of 
the  nerve  cord  in  a  stout  common  oviduct  thickly  covered  for  mo<{  of  its 
length  with  albumen  glands.  The  common  oviduct  continues  into  a  short 
uterine  or  vaginal  portion,  from  which  it  is  distinguished  only  by  a  slight 
constriction,  and  a  very  small  vestigial  caecum,  the  vagina  presenting  only 
the  slightest  enlargement.  The  whole  organ  measures  only  8  nun.  in  length, 
of  which  the  vagina  contributes  slightly  more  than  one-half,  with  a  diameter 
varying  from  ,5  mm.  in  the  connnon  oviduct  to  .8  mm.  near  the  vaginal 
orifice.  All  nearly  white  in  color.  Although  the  dissection  was  necessarily 
very  incomplete  and  much  remains  to  be  learned,  the  anatomy,  so  far  as 
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known,  agrees  verv  closelv  with  that  of  M.  annandalei  as  described  in  the 
"  Fauna  of  British'  India    (  Moore  1927). 

The  only  representative  of  this  sjiecies  was  taken  at  Nain)bi,  Kenya 
Colony,  on  Jan.  4,  1916,  by  an  unnamed  colk'ctor  for  the  British  Museum, 
no  further  data  being  available.  Type  in  British  Museum  of  Natural 
History. 

Myxobdella  maculata,  new  sp.  Plate  27,  fig.  27;  pL  28,  fig.  50. 

The  type  is  elongated  ovate-cuneate.  tlie  ])ost('rior  rather  broad  and 
depressed  as  a  result  of  distention  by  the  i)artly  tilled  gastric  caeca,  the 
pregenital  ^  moderately  slender,  rounded,  and  tapering;  the  former  part  hard 
and  rigid,  the  latter  soft  and  flexible;  margins  rounded. 

Measurements  in  mm.:  Length  51.,  to  S  pore  9.5;  widths,  buccal  2.8, 
S  pore  7.,  maximum  (XX)  13.4,  anus  6.;  depths  at  same  points,  2.,  3.6,  10.5 
and  ca.  2.;  caudal  sucker  11  mm.  Head  and  anterior  sucker  small,  with  the 
lip  bilobate  from  a  median  cleft  which  extends  only  a  very  short  distance  on 
to  the  ventral  surface.  Eyes  5  jiairs,  the  first  3  largest,  close  together  in  an 
arch  on  the  2nd.  3rd  and  4th  annuli.  the  4tli  jtair  smaller,  on  the  6th  annulus, 
and  the  5th  })air  very  small  and  obscure,  on  the  9th  annulus.  The  buccal 
chamber  has  the  characteristic  structure  of  the  genus,  the  solid  velum  pro- 
jecting forward  as  a  low  paj^illa,  perforated  at  the  center  and  apex  by  the 
minute  jiore-like  mouth.  No  evident  clitellum.  Oonopores  separated  by 
8  annuli;  the  S  at  XI  a2  b-'>,  a  small  pore  at  the  ai)ex  of  a  small,  low 
papillae  in  a  smooth  elliptical  area  surrounded  by  a  slightly  raised  ring; 
the  9  a  rather  large  and  obvious  orifice  in  the  furrow  XIII  bl/hS.  Anus  a 
conspicuous  opening  in  the  caudal  border  of  XXVTI,  apparently  with  no 
definite  annulus  following  it.  Caudal  sucker  very  large  and  thick  but  in 
this  specimen  much  contracted  and  inrolled  so  that  its  full  size  is  not 
apparent.  Integument  soft  and  somewhat  bloated,  much  crinkled  and  cut 
into  little  areas  by  many  short,  longitudinal  furrows,  with  numerous  minute 
.«ense  organs  but  no  definite  papillae.  Sensillae  and  nephropores  like  those 
of  Ilaemopis  and  other  species  of  Myxobdella  but  actually  seen  on  only  a 
few  somites,  including  the  clitellar  somites,  which  helped  to  fix  definitely 
the  position  of  the  sex  pores,  determined  also  by  the  position  of  the  ganglia. 
Color  fade(l  to  a  nearly  uniform  yellowish-gray,  fairly  uniformly  and  plenti- 
fully si)otted  with  small,  irregular  black  blotches,  fewer  below. 

Anmdatiori:  Distinct  except  on  somites  I  to  III,  but  owing  to  the  strong 
and  irregular  contraction  of  the  annuli  their  relative  lengths  are  difficult  to 
determine.  I  (including  the  prostomium)  is  cleft  in  the  middle  to  form  a 
bilobate  preocular  lip.  II  and  III  each  1-annulate  but  much  crowded, 
united  in  the  middle  and  distinct  only  at  the  margins,  and  bearing  the  first 
2  pairs  of  eyes.  IV  2-annulate,  the  2  annuli  approximately  equal  and  the 
1st  bearing  the  3rd  pair  of  eyes.  V  2-annulate  dorsally,  (al  a2)  >  a3, 
])earing  eye  4  on  the  1st  annulus,  the  2  annuli  united  below  to  form  the 
buccal  ring.  VI  3-annulate  dorsally,  al  =--aB  =  a3,  eye  5  on  a2,  ventrally 
al  and  a2  unite  to  form  the  post-buccal  ring  which  is  >  aS.  \ll  4-annulate, 
al  (with  a  verv  short  bl  slightlv  and  irregularly  differentiated  from  its  an- 
terior border  2)  >a2  =  b5  =  b6.   The  furrows  VI/VII  and  VII/VIII  are 

*  The  partial  annulus  described  as  VII  W  may  be,  in  reality,  VI  h6. 
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much  deeper  than  any  neighboring  ones.  "VTII  S-antiulate,  hi  =  hB  <Ca£  — 
h5  —  h6;  the  furrows  h2/a2  and  a2/h5  deeper  than  the  others.  IX-XXIII 
5-annulate,  all  approximately  equal  but  the  2-1-2  «iroii|)in£^  of  hi  and  h2,  a£, 
b5  and  b6  more  or  less  evident  on  all.  XXIV  4-annulate,  bl  =  h2  <a2  = 
aS.  XXV  3-annulate  al=a2>  a3.  XXVI  2-annulate,  the  1st  annulus 
smaller  and  the  sensillae  on  the  anterior  part  of  the  2nd,  al  <  (a£  aS)  ?. 
XXMI  l-annulate  with  a  slight  marginal  furrow. 

Anatomy.  Inasmuch  as  this  species  is  re]iresented  by  a  single  specimen, 
dissection  was  prohibited  beyond  what  was  necessary  to  display  the  essential 
features  of  jaws  and  reproductive  organs.  Velar  or  oral  papilla  well  marked, 
project  iiiii.  into  the  buccal  cavity  and  perforated  at  the  summit  by  the  small 
mouth.  Jaws  small,  with  sharp,  compressed  dentinal  ridges.  Teeth  all  lost 
or  broken  but  some  fragments  indicate  a  disticliodont  arrangement  with  the 
number  undetermined.  Gastric  caeca  begin  as  a  minute  pair  in  X  with 
increasingly  larger  but  simple  pairs  in  XI  and  XII  and  2  pairs,  the  longer 
lobulated  and  obliquely  overlapping  the  wide,  almost  simple,  short  ones  in 
XIII  and  XIVj  the  last  somite  dissected.  Reproductive  organs  (fig.  50) 
very  similar  to  other  species  of  the  genus.  Atrium  very  short,  not  rising 
above  the  nerve  cord,  the  enlarged  prostate  completely  concealing  the  penis- 
sac  from  above.  Ducti  ejaculatorii  lacking  any  enlarged  bulb  and  extending 
directly  laterad  from  the  dorsal  angles  of  the  i)rostate,  extensions  of  which 
partly  cover  them,  to  the  cephalic  end  of  the  ventral  limb  of  the  epididymi. 
Epididymi  massive,  reaching  from  immediately  behind  ganglion  XI  to 
ganglion  XIII  and,  before  being  displaced,  in  contact  medially,  comjiressing 
the  anterior  end  of  the  stomach  between  them  and  completely  hiding  the 
atrium  and  much  of  the  ?  organs  from  above.  The  ectal  limb  is  ventral, 
formed  of  a  much  folded  narrower  tube  and  hidden  by  the  dorsal  ental  limb 
which  consists  of  a  few  folds  of  a  very  coarse  tube,  possibly  swollen  by  the 
preserving  fluid.  From  its  cephalic  end,  which  tapers  rajiidly,  the  capillary 
vas  deferens  bends  caudad  to  run  the  usual  course  on  the  ventral  longi- 
tudinal muscles;  no  enlarged  sperm  vesicle  or  ejaculatory  bulb,  as  in  M. 
africana.  First  pair  of  testes  at  XIII/XIV,  others  not  dissected.  9  organs 
on  right  of  nerve  cord.  Ovisacs  as  usual  at  XII/XIII,  with  very  short 
paired  o\-i(lucis;  common  oviduct  more  than  twice  length  and  \  the  diameter 
of  vagina,  arranged  in  a  few  folds  in  contact  with  vagina  and  opening  on 
one  side  just  below  its  end ;  oviducal  gland  cylindrical,  covering  about  ^  of 
the  common  oviduct  to  the  point  of  bifurcation  into  paired  oviducts.  Vagina 
cylindrical,  without  enlargement  or  division  into  stalk  and  sac  but  with  a 
minute  caecum. 

Lang-Chai)in  Congo  Exp.,  ]\Iopu,  Belgian  Congo,  Xo.  705,  Jan.  1914. 
Type  only.    Type  in  American  Museum  of  Natural  History. 
For  discussion  of  this  species  and  Af.  africana  see  p.  332. 

Praobdella  guineensis  Blanchard.    Plate  26,  fig.  26;  pi.  28,  fig.  52. 
Praobdella  guineensis  Blanchard  1896,  p.  52. 

This  species,  as  exemplified  by  the  single  excessively  contracted  and 
moderately  engorged  individual,  is  a  large,  robust  leech  resembling  in  shape 
similarly  contracted  individuals  of  both  Dinobdella  ferox  and  D.  notata, 
especially  the  latter.  The  deeply  folded  annuli  indicate  that  it  is  capable 
of  great  extension. 
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Form  as  contracted,  broadly  subovate,  the  greatest  width  behind  the 
clitellar  region  at  about  XVI,  caudad  of  which  longitudinal  contraction  is 
not  quite  >o  o\•ce^^;ivo;  taporinc:  from  this  point  o;vaflually  to  the  broadly 
rounded,  caudal  end;  strongly  convex  dorsally,  nearly  tiat  ventrally ;  margins 
narrowly  rounded. 

Measurements  in  mm.:  Length  ca.  51.,  to  $  pore  5.5;  width?,  at  buccal 
rine:  4.,  at  i  ]ioro  13..  maximum  fXVI)  23.,  at  anus  8.;  (Icjiths  at  ^amo 
])()int<  2..  8.,  \?,..  and  4.5  respectively;  diameter  of  caudal  sucker  14. 
L'pi)er  li})  exceedingly  small,  contracted  and  deflexed  into  mouth,  much 
folded  and  wrinkled.  When  straightened  out  it  .presents  a  well  marked 
median  cleft  causing  it  to  appear  bilobed  anteriorly,  as  is  often  the  case  with 
simihirly  contracted  Hncmopifi,  but  on  venter  smooth  with  no  median 
furrow.  Eyes  very  small  and  obscure  but  probably  5  pairs  in  all.  Those 
actually  seen  are  the  first  3  pairs  on  II,  III  and  IV,  much  crowded  and  form- 
ing an  irreiiuhir  arch  disarranged  by  the  contraction  and  folding  of  the 
annuli,  and  the  even  smaller  and  somewliat  doubtful  eye  of  the  rip;ht  side  of 
the  4th  pair  on  the  1st  annulus  of  V.  The  left  eye  of  the  4th  pair  and  both 
of  the  5tli  ])air  could  not  be  discerned  at  all.  Buccal  ring  furrowed  all 
round,  formed  by  the  united  annuli  of  V  with  IV  aS  at  the  margin-.  Post- 
buccal  ring  formed  by  VI  idl  a2).  Clitellum  indicated  liy  a  thick  glandular 
layer  in  the  genital  region  but  its  boundaries  not  clearly  delined.  Gonopores 
separated  by  7  annuli,  both  rather  large,  simple  openings  in  the  furrows,  the 
$  at  XI  ak/b5,  the  $  at  Xll  XIII.  X(  phropores  mostly  clearly  visible, 
seen  on  most  somites  from  IX  to  XXIII  but  not  on  WW  or  XXR'.  They 
occu|)y  the  usual  position  in  the  intermediate  line  on  02,  but  instead  of  being 
rounded,  pores  are  transverse  slits  as  a  result  of  the  comi^ression  of  the 
annuli.  Sensillae  visible  as  very  minute,  round,  white  dots  in  the  usual 
position  on  a  few  jiosterior  somites,  elsewhere  indiscernible.  No  definite 
])apillae.  Anus  a  trans^•erse  slit  with  furrowed  margin^  at  base  of  caudal 
sucker.  Sucker  very  large,  nuissive  and  nuiscular,  with  thm  margm  and 
numerous  irregular,  radiating,  A'entral  furrows,  evidently  capable  of  great 
expansion;  dorsiun  roui:hene(l  with  many  short  irregular  wrinkles.  Color 
faded  to  a  grayi<li  oli\-e  brown  both  dorsally  and  \-entrally.  sparsely  speckled 
with  irregular  l)lack  spots,  larger  and  more  ntuuerous  above. 

Annulution:  As  a  result  of  excessive  contraction  the  annuli  are  mostly 
pressed  into  deep,  crowded  folds  (especially  on  the  venter,  toward  which  the 
leech  is  curved »  which  are  ftn-ther  puckered  transversely  and  cut  by  many 
short  irregular  wrinkles.  AMiile  the  anmdi  are  easily  cotmted.  their  relative 
length  and  relation  to  one  another  is  largely  lost.  The  nephropores,  how- 
ever, give  the  clue  to  somite  limits  throughout  the  middle  body  region,  and 
on  tlie  vent(M'  the  deeper  intersegmental  furrows  usually  ingulf  the  medial 
part  of  hi.  On  preclitellar  somites  the  annulus  bO  is  very  regularly  retracted 
on  the  ventral  face  and  partly  covered  by  the  contiguous  annuli  bo  and  bl. 
Somites  I-IV,  constituting  the  lip,  extremely  short  and  crowded,  with  the 
cro-s  furrows  very  irregular,  broken  and  ill-defined.  However,  5  annuli  can 
be  distinguished,  a  iireocular.  3  bearing  the  first  3  pairs  of  eyes  and  a  5th 
behind  the  3rd  pair  of  eyes,  representing  IV  ad.  Tliis  makes  somites  I-lII 
each  1-annulate  and  IV  2-annulate.  Behind  IV  is  a  deeper  furrow  marking 
the  buccal  ring.  V  2-annulate  dorsally,  with  a  small  eye  on  the  right  side 
of  the  first  annulus,  united  below  to  a  single  annulus  and  laterally  with  IV 
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aS  to  form  the  buccal  ring.  VI  3-aniuilatc  dorsally,  al  and  a2  united  at 
j=idc^  and  more  completely  ventrally  to  form  the  j^ost-hnccal  rin^.  which  in 
the  middle  field  is  scarcely  di>tinet  from  the  buccal  ring;  </.>  is  much  reduced 
and  covered  in  the  mid- ventral  field  by  VI  at  a2.  VII  4-annulate,  al  paired 
with  a2,  and  ho  with  h6,  with  a  deeper  a2/h5  furrow  between;  ventrally  h6 
is  only  i)artially  exposed.  VIII  4-annulate  both  dorsally  and  ventrally, 
similar  to  VII  but  larger  ial  =a2>  h~}  =  bi!).  IX  o-annidate  ill  <b2  = 
a2  =  bo=b6),  bl  partly  concealed  in  VIII;  IX;  nei)hropores  clearly  visible 
as  minute,  paired  transverse  slits  on  h2.  X  5-annulate,  similar  to  IX  but 
larger;  relative  depth  of  furrows  hi /h2  <h2/a2  =  h5/h6  <  (i2/b5.  XI  to 
XVI  inchi-ive.  similar.  On  all  of  those  the  intersegmental  fnrrows  are 
deeper  than  the  intra.segmental  and  hi  is  partly  retracted.  XVII  to  XXIV 
all  5-annulate  with  all  annuli  approximately  equal,  except  that  on  XXIV  h5 
and  h6  are  slightly  reduced,  esjiecially  on  the  ventral  face.  In  this  region 
contraction  is  less  extreme  and  the  l)ody  nearly  straight,  with  the  result  that 
bl  is  ftdlv  exposed  and  the  annuli  not  (piite  so  deeplv  foldetl.  XXV  4-annu- 
late, bl=^b2<  a2  slightly  <  aS.  XX\1  3-annulate,  ul  >a2>  aS.  XXVII 
2-annulate  at  margins,  united  into  one  medially. 

Anatomy:  Mouth  and  velum  as  in  Dhmhddld.  Jaws  very  small  and 
strongly  retracted  into  their  crypts,  the  apical  region  coiupre~sed  to  a  high, 
sharp,  deiuinal  ridge,  no  trace  of  teeth  or  salivary  i)ai)illae  \-i-ible.  but  the 
teeth  may  have  been  lost.  The  jaws  proved  to  be  so  brittle  that  the  one 
extracted  for  microscopic  study  was  badly  broken.'  Stomach  largely  filled 
with  very  hard  blood;  oidy  a  few  of  the  anterior  gastric  caeca  were  exposed, 
which  appear  to  resemble  those  of  J).  )ioi<it(t  rather  more  closely  than  D. 
J'erox,  but  the  large  caeca  overlap  somewhat  more,  thus  apjiroacliing  the 
latter  in  this  respect.  Reproductive  organs  (fig.  52)  small  for  the  size  of  the 
animal.  S  organs  resemble  those  of  D.  ferox  most  closely.  Atrium  of  the 
form  of  that  species  but  relatively  much  shorter,  probably  due  to  contrac- 
tion, consisting  of  a  cylindrical  penis  sac  only  about  3  or  3i  times  as  long 
as  its  diameter,  and  a  thickened  glandular  prostate  region  slightly  more  than 
twice  the  diameter  of  the  penis  sac.  trtmcate  and  somewhat  inverted  pyra- 
midal in  shape,  the  whole  atrium  ri-ing  oidy  slightly  above  and  to  the 
right  of  the  nerve  cord.  Ducti  ejacidatorii  appear  from  among  the  glands 
at  the  lateral  angles  of  the  prostate  and  diverge  laterally  to  a  length  only 
about  equal  to  the  diameter  of  the  prostate  and  continue  into  the  ventral 
end  of  the  caudal  limb  of  the  epididymis  without  enlarging  into  a  muscular 
ejaculatory  bulb.  Epidid>'mis  on  each  side  of  atrium  a  globoid  mass  of  thin- 
walled  tube  about  equal  in  size  to  the  prostate,  of  the  usual  inverted  U -shape 
with  the  opening  ventrad  and  the  two  limbs  caudad  and  cephalad.  The 
tube  of  the  caudal  limb  rapidly  increases  in  diameter  from  the  ductus  (\iacu- 
latorius  and  consists  of  closely  compacted  folds  passing  into  the  cephalic 
limb  which  is  similar  but  of  somewhat  greater  diameter  and  with  fewer 
folds,  finally  contracting  rapidly  at  its  ventral  end  and  turning  sharply  first 
laterad  and  then  caudad  to  taper  into  the  narrowly  meandering  capillary 
vas  deferens.  Testes  not  dissected.  9  organs  almost  exactly  like  those 
of  D.  fcrox.  As  exposed  undistiu'bed  they  form  a  c()mi)act  globular  mass 
on  the  right  side  of  the  nerve  cord  crowded  against  the   S   organ-  and 

^  On  u  second  jaw,  ronioved  later,  remains  of  16  coarse  broken  teeth  arranged 
irregularly  in  two  rows  were  coimted.  The  original  number  probably  was  greater. 
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with  the  ovisacs  at  the  dorsn-ccphalic  jxart  of  tlio  ma??,  neither  of  them 
crossed  hy  the  nerve  conl.  Vaiiiiia  nmch  eloimated,  with  no  external  division 
into  vagina  proper  and  eonuniai  oviduct,  tubular,  lirni  and  nuisculur  through- 
out, about  4  times  the  length  and  ^  the  diameter  of  the  atrium  at  the  prostate 
end,  the  ratio  of  its  own  lenfith  to  diameter  being  about  20  to  1.  At  the 
orificial  end  tliere  is  a  slifrht  i)ulbous  expansion,  the  remainder  beinp;  fairly 
uniform  from  ^  to  ^  mm.  in  diameter,  tiie  differences  being  due  to  varying 
compression  of  the  compact  folds.  There  is  no  caecum  and  no  external 
distinction  into  sac  and  stalk,  but  the  inner  end  tapers  somewhat  to  the 
point  of  bifurcation  of  the  oviduct,  there  passin^]^  with  no  definite  albumen 
gland  into  the  short  b-sliaped,  paired  oviducts  which  join  the  pyriform 
ovisacs,  the  later  being  about  i  the  size  of  the  epididymi.  All  of  the  repro- 
ductive organs  are  much  compressed  and  flattened  by  the  contraction  of  the 
leech. 

Monrovia,  Liberia,  1926,  J.  Bequaert,  1  specimen. 

Praobdclla  guinccnsis  was  described  very  briefly  from  a  single  example 
45  mm.  long  taken  at  Bismarckburg  in  Togoland.  Blanchard  referred  it 
doul)tfully  to  his  genus,  of  which  P.  biittnrri  is  the  genotype  and  only  other 
described  si)ecies.  Nothing  is  known  of  tlie  internal  anatomy  of  either. 
Should  the  anatomy  of  hiittncri  later  i)rove  to  Ix;  in  agi'eement  with 
DinolxU  lid  fi  rox  and  what  is  herein  reported  for  /■*.  (juin(  (  nsi.-^^  Dinohdclla 
may  become  a  synonym  of  Fraobdella.  The  Liberian  specimen  resembles 
P.  guineensis  in  the  general  uniformity  of  color,  obscurity  of  the  eyes,  (which 
Blanchard  failed  to  find)  separation  of  the  gonopores  by  7  annuli  (Blan- 
chard places  both  ^  annulus  farther  caudad),  lai^  size  of  the  caudal  sucker 
and  in  the  annulation,  except  that  Blanchard  figures  XXV  as  5-annulate 
whereas  in  the  present  specimen  it  is  only  4-annulate,  The  differences  are 
no  greater  than  what  may  be  expected  of  individual  variation  or  in  the 
interpretation  by  different  observers  of  specimens  differently  preser\'ed. 

Comparison  of  this  species  with  the  two  species  of  MyxobdrUn  and 
especially  with  M.  maculata  is  required.  Unfortunately  each  of  the  three 
species  is  repi'esented  l)y  a  single  i)oorly  jireserved  specimen.  It  is  imjiossible 
to  give  full  descriptions,  as  complete  dissection  is  j)rohibited  and  the  bad 
state  of  pr(.'ser\-at ion  necessarily  compels  caution  in  arriving  at  conclusions 
based  upon  single  and  possibly  variant  individuals. 

There  can  be  no  doubt  regarding  the  proi)er  generic  assignment  of  M, 
africana.  Although  the  buccal  region  of  the  type  is  somewhat  mutilated 
there  is  little  doubt  that  the  velar  papilla  and  small  mouth  opening  are  as 
typical  of  the  genus.  In  all  important  respects  of  external  morphology, 
color  pattern,  and  of  reproductive  organ-  and  alimentary  canal,  so  far  as 
determined,  it  agrees  with  M.  annandalei.  It  differs  mainly  in  the  some- 
what greater  elaboration  of  somites  V  to  IX  (which  are  variable  in  ^^. 
annandalei  and  inobably  in  M.  africana)  and  XXIV  and  in  having  a  greater 
number  of  disticlious  teeth. 
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With  M.  macidata  the  case  is  quite  different.  While  it  resembles  other 
species  of  Myxobdella  in  the  character  of  the  mouth  parts  and  nearly  all 
features  of  the  reproductive  organs  and  external  morphology  it  differs  widely 
in  certain  respects,  especially  in  the  unusual  position  of  ihv  iionopoic-  and 
the  presence  of  an  additional  anniilus  each  on  somites  VII,  VIII  and  IX, 
together  with  some  other  minor  differences  in  annulation.  In  the  repro- 
ductive organs  the  ^li<!;ht  vesicular  enlargement  of  the  vas  deferens  just 
before  it  enters  the  epididymis,  jjresent  in  M.  annamlalci  and  .1/.  africana, 
is  absent  in  this  si)e('iinen,  and  the  9  ortians,  while  exhibitin<2;  the  same 
minute  vaginal  caecum  and  other  characteristics,  differ  in  the  proportions  of 
vagina  and  oviduct  and  the  extent  of  the  oviducal  glands.  The  teeth  of  the 
types  of  both  of  the  new  species  are  so  badly  damaged  or  lost  that  little 
reliance  can  be  placed  on  them.  The  unusual  position  of  the  gonopores 
naturally  leads  to  the  consideration  whether  this  may  not  be  a  species  of 
Praohdella.  The  9  pore  is  situated  exactly  as  in  P.  biittneri  Bl.  and  the 
male  pore  is  one  annulus  farther  cephalad  than  in  that  species,  a  range  of 
variation  not  unusual  in  leeches  the  gonopores  of  which  are  atypically  situ- 
ated. The  annulation  of  this  species  differs  from  that  of  P.  biittneri  nearly 
as  much  as  from  M.  annaiuhih  i.  The  irregularly  spotted  color  i)attern 
differs  p,reatly  from  the  regtdar  metameric  pattern  of  P.  biittneri  as  de- 
scribed by  Blanchard  from  a  youni^  individual.  In  the  absence  of  any 
information  regarding  the  mouth  and  internal  anatomy  of  l\  biittneri  and 
as  the  new  species  conforms  to  the  Myxobdella  plan  in  respect  to  these  it  is 
provisionally  referred  to  that  genus. 

The  specimen  referred  to  Praobdella  guineensis  shows  no  indication  of 
the  velar  papilla  and  consequently  cannot  be  placed  in  Myxobdella.  Its 
resemblance  to  Dinobdella  has  been  pointed  out  already  and  until  the 
presence  of  teeth  was  discovered  I  had  no  hesitation  in  placing  it  in  that 
genus  along  with  D.  ferox.  With  the  presence  of  teeth  determined,  this 
relationship  becomes  doubtful  and  it  is  retained  provisionally  in  Praobdella 
awaiting  clearer  definition  of  that  genus  with  knowledge  of  the  anatomy  of 
the  genotype. 

It  will  not  have  escaped  notice  that  while  these  3  si)e('imens  dilYcr  in 
important  resi)ects  they  I'esemble  one  another  especially  in  the  speckled  color 
pattern,  the  large  size  of  the  caudal  sucker  and  the  small  size  and  obscurity 
of  the  posterior  pair  of  eyes. 

Hirudo  hildebrandti  Blanchard.    Plate  26,  fig.  25;  pi.  27,  fig.  44;  pi.  28,  fig.  60. 

Hirudo  Hildebrandti  Blanchard  1897,  p.  5. 

H.  Hildebrandti  var.  Carossii  De  Qual  1917,  p.  7. 

H.  hUdebrandti,  Moore  1033,  p.  299. 

A  number  of  specimens  which  upon  preliminary  sorting  were  referred 
provisionally  to  this  species  were  upon  dissection  determined  to  be  Lirrmatis 
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oligodonta.  This  is  mentioned  as  indicative  of  the  uncertainties  arising 
from  attempts  to  characterize  leeches  from  color  patterns  alone,  especially 
of  preserved  specimens  from  which  certain  ]ii<2:nicnts  have  been  dissolved. 
Even  the  teeth  are  ficquently  partly  or  completely  lost,  making  the  determi- 
nation of  their  number  difficult. 

Two  certainly  l)cloniiini2;  liei'c  measure  29.  x  9.  and  32.  x  10.5  mm.  The 
larger  one  has  the  color  ])attern  exactly  as  fiunred  by  Blanchard.  the  lip 
totally  lackinii'  a  ventral  Mssure,  and  54  strai^iht.  conical  teeth.  The  other 
shows  a  median  and  5  paii's  of  dark  longitudinal  lines,  the  latter  due  to  the 
concentration  of  black  pigment  at  both  borders  of  the  paramedian  and  inter- 
mediate and  the  median  border  of  the  supramarginal  stripes  of  Blanchard's 
figure,  making  11  in  all.  The  ventral  labial  fissure  is  partially  developed,  and 
the  teeth  number  59.  The  annulation  and  all  other  external  characters  also 
agree  with  Blanchard's  description  except  that  the  smaller  specimen  has 
XXVI  1-annulate.  The  sensillac  are  small,  circular  and  regular.  The  jaws 
of  both  sj^ecimens  are  short  and  high  and  bear  a  few  small  papillae  near  the 
dentinal  ridge.  The  smaller  specimen  from  Nairobi  was  partly  dissected. 
The  gastric  caeca  have  the  typical  Hirudo  form.  The  terminal  6  organs 
(fig-s.  44,  60)  atii-ee  closely  with  T)e  Qual's  I  1911  I  iiuure  of  //.  moJicindUs 
except  that  the  epididymi  arc  relatively  smaller  and  the  l)tdl)i  ejactilatorii 
relatively  larger  in  the  former.  Testes  not  dissected.  The  2  organs  also 
are  like  De  Qual's  figure. 

Nairobi,  Kenya  Colony,  Dec.  1909,  E.  A.  Meams,  U.  S.  National 
Museum,  1 ;  Lake  Nabugabo,  Kenya  Colony,  Worthington  Coll.  1931,  from 
shore  weeds,  1. 

Hirudo  michaelseni  Augenor.    Plate  27,  fig.  28. 

Hirudo  sp.  Moore  1933,  p.  299. 

Hirudo  michaelseni  Augener  1936,  p.  382. 

The  two  specimens  iakt  n  by  Dr.  Worthington  in  Lake  Naivasha  and 
referred  to  by  mo  as  Hirudo  sp.  seem  undoubtedly  to  belong  to  the  species 
since  described  by  Atigener.  They  measure  45.  x  10.2  x  3.,  sucker  4.  mm. 
and  52.  X  11.5  x  4.5  mm.  The  color,  anmdation,  and  other  external  characters 
agree  with  Augener's  (lescrii)tion.  The  short,  jirominently  ele\-ated  .iaws 
bear  46  to  53  teeth  and  close  to  the  dentig(>rous  ridge  a  few  very  small 
papillae.  Gastric  caeca  are  of  the  typical  Hirudo  form,  alternately  large 
and  small,  and  the  former  little  lobed.  Terminal  6  organs  closely  similar 
to  De  Qual's  fig.  12  (1911)  except  that  the  epididymi  are  more  compact. 
Testes  10  pairs,  XIII/XIV  to  XXII/XXIII  inclusive.  The  $  organs  also 
are  similar  but  the  vagina  is  definitely  divided  into  an  expanded,  fusiform, 
thin-walled  sac  and  a  cylindrical,  muscular  duct. 

Worthington  Coll.  1931,  27(2),  Lake  Naivasha,  Kenya  Colony,  from 
weeds,  east  shore,  2. 
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Hirudo  sjttstedti  Johansson.   Plate  27,  figs.  29,  45;  pi.  28,  fig.  53- 
Hirudo  sjostedti  Johansson  1910,  p.  29. 

A  single  very  dark-colored  leech  with  the  pattern  obscured  by  solution 
of  the  pigments  by  the  preservative  agrees  with  this  species  in  diagnostic 
features.  It  is  moderately  extended  and  measures  63x7.3x3.5  mm.  in 
greatest  length,  width,  and  depth,  tlie  caudal  sucker  diameter  being  3.9  mm. 
The  ventral  labial  furrow  extends  over  the  posterior  ^  of  tlie  lip,  the  anterior 
])art  being  nearly  unfurrowed.  Sensillae  are  very  con-picuous  on  the  dark 
ground  as  round  white  dots  and  nearly  all  of  the  17  pairs  of  iiejihropores 
are  easily  seen.  The  surface  is  perfectly  smooth  without  papillae  but  with 
a  transverse  row  of  minute  sense  organs  on  every  annulus.  The  position  of 
the  eyes  and  gonoi)ores,  the  annulation  and  other  features  of  external 
morphology  agree  exactly  with  Johansson's  description. 

On  casual  examination  the  color  pattern  appears  to  differ;  but,  although 
obscure,  good  lighting  brings  out  the  arrangement  of  the  dorsal  stripes 
exactly  as  figured  by  Johansson.  The  general  effect  is  of  a  nearly  uniform 
rich  golden  brown  but  made  up  of  7  darker  brown  stripes,  of  which  the  wide 
median  is  most  distinct,  alternating  with  narrow,  more  yellowish  strijics. 
The  normal  contrast  between  the  light  and  dark  stripes  has  been  lost  by  the 
action  of  the  killing  and  preserving  fluids  on  the  jiigments.  The  venter  is 
grayish  with  a  few  small  blackish  spots  n.ot  mentioned  by  Johans-on.  and 
dark  subinarginal  stripes.  ]\liss  llieardo  writes  that  in  life  the  color  was 
dark  I'cd. 

The  jaws  appear  to  be  entirel>-  without  salivary  papillae  and  on  one  of 
the  paired  jaws  removed  and  moimted,  68  teeth  were  counted.  Except  that 
the  atrium  is  more  elongated,  the  $  organs  are  like  those  of  H.  medicinalis 
(fig.  45).  The  ejaculatory  bulbs  and  epididymi  are  very  small,  the  former 
nearly  encircling  the  latter  and  the  two  together  having  a  diameter  scarcely 
exceeding  that  of  the  penis-sac.  The  testes  were  not  dissected.  The  9 
organs  (fig.  53)  are  characterized  by  the  relatively  large  oviducal  gland, 
the  long  con  11  lion  oviduct  and  long  vaginal  duct  with  a  relatively  small 
fusiform  vaginal  sac. 

The  specimen  was  taken  by  ^liss  Ricardo  in  Lake  Young,  Northern 
Khodesia,  no  exact  data  being  available. 

Linmatis  nilotica  (Savigny).   Plate  27,  figs.  30,  49;  pi.  28,  fig.  58. 

Bdella  nilotica  Savigny  1820  (1922).  ]k  113. 

Limnatis  nUotica  Moquin-Taudon  1826,  p.  122. 

Limnatia  nilotica  Blanchard  1894  (for  additional  synonymy),  p.  43. 

I  have  not  studied  examples  of  this  species  from  the  type  locality  of 
Cairo  but  have  dissected  and  compared  specimens  from  Naples  and  other 
circum-Mediterranean  localities  within  the  recognized  range  of  the  species. 
These  agree  closely  with  3  lots  which  are,  therefore,  referred  to  this  species. 
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All  are  in  rather  poor  condition  with  the  colors  much  faded  and  the 
tissues  softened.  The  ventral  labial  fissure  is  well-developed.  The  jaws 
are  small  and  so  macerated  that  the  salivary  papillae  are  seen  only  with 
difficulty,  while  the  teeth  have  largely  disintegrated  and  fallen  away.  In 
no  case  doc?  the  number  of  teeth  approach  the  100  or  more  attributed  to  the 
species  l)y  Bhmchard,  but  runs  from  45  to  60,  so  far  as  could  be  counted, 
which  agrees  with  tlie  Naples  s]KM'imons  referred  to  a})ovc.  Because  of  their 
macerat('(l  condition  the  teeth  are  diHicult  to  count  and  the  number  may  be 
greater  on  the  exam])les  from  Zalingei  Swamp.  The  annulation  is  in  no 
way  different  from  the  pubbshed  accounts,  the  iiai)inae  are  small  and  the 
sensillae  small  circular  dots.   All  have  large  caudal  suckers. 

The  gastric  caeca  (fig.  49),  which  are  very  favorably  partly  filled  with 
blood  in  the  Jig  Jigam  specimen,  agree  closely  with  the  figures  of  Moquin- 
Tandon  and  De  Qual  (1911).  The  reproductive  organs  (fig.  58)  also  con- 
form to  the  accounts  of  these  authors.  Both  atrium  and  vagina  are  much 
sliorter  than  in  L.  oligodonta  and  the  (hictus  ejaculatorius  differs  strikingly 
in  the  absence  of  an  enlarged  muscular  bulb.  If  enlarged  at  all  the  walls 
are  soft  and  thin  like  those  of  the  epididymis.  •  The  testes  were  completely 
dissected  in  only  one  ( F.  S.  National  Museum  No.  o5019)  in  whicii  there 
were  8  ])airs  at  XIIl  XI\'  to  XX/XXI  inchisive.  and  a  sintile  rcchiccd  one 
on  the  ri.Liht  side  of  XII  XIII,  those  of  the  last  i)air  also  Ijcinsj;  smaller. 

Althuugli  the  color  i.s  faded  many  specimens  show  the  3  pairs  of  con- 
tinuous or  broken  dark  dorsal  lines,  the  yellow  marginal  stripes  and  the 
unspotted  venter  of  typical  North  African  examples. 

American  Museum  of  Natural  History  No.  5773,  Jig  Jigam  (Jig  Jigga 
according  to  Dr.  Brown),  Abyssinia,  Dr.  Bamum  Brown,  Nov.  25,  1920, 
fresh-water  stream  in  desert,  1  large  specimen  measuring  96.  x  19.  x  9.  mm., 
sucker  13.5  mm.;  U.  S.  National  INIu^cuin  No.  55019  (part),  Childs  Frick 
Exp.  1911-12,  between  Abyssinia  and  British  East  Africa  (Kenya  Colony), 
Edg.  A.  ^learns,  14;  British  Museum  of  Natural  History,  1925,  Zalingei 
Swamp,  Anglo-Egyptian  Sudan,  20. 

Limnatis  paluda  (Tennent). 

Hacmopis  pnhiflitm  Tennent  1859  (1861),  p.  484. 

Linuiati-'<  jxilmla  Moore  1927,  p.  201. 

Two  lots  of  Limnatis  from  Aral)ia  included  in  the  Christy  collection 
agree  so  fully  with  the  species  that  I  identified  as  L.  paluda  in  the  Hirudinea 
of  British  India  that  I  have  no  hesitation  in  regarding  them  as  cospecifio 
and  record  them  here  as  extending  the  range  of  this  species  close  to  the 
African  continent. 

The  17  specimens  vary  in  size  from  21.  x  5.  x  .8  to  72.  x  14.  x  5.  mm.  The 
head  and  cephalic  sucker  are  broad  and  the  ventral  labial  fissure  deep  and 
complete.  The  caudal  sucker  is  large,  in  most  cases  nearly  equal  to  the 
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maximum  width  of  the  body.  The  genital  pores  occupy  the  usual  position 
but  the  $  pore  is  invariably  elevated  on  a  prominent  conical  papilla.  The 
simulation,  sensillae  and  papillae  are  as  described  for  L.  poZtida,  the  sensillae 
being  small  and  circular. 

The  color  on  tiie  best  preserved  examples  is  nearly  uniform  rich  brown 
above,  paler  brown  below,  ^^itli  no  >tripc>  or  sjiot.*  except  the  broad  yellow 
marginal  stripes  and  the  pale  yellowish  or  white  dots  of  the  sensillae  and 
papillae. 

The  jaw^;  arc  small  and  the  salivary  papillae  rather  nniiiornus  and 
measuring  around  .045  mm.,  the  larger  type  found  lower  down  on  the  sides 
of  the  jaws  as  in  Indian  examples  of  L.  paluda.  Teetli  number  from  40  to 
48  on  3  sjiecimens  counted.  The  gastric  caeca  are  exactly  as  figured  (Plate 
VIII,  fig.  28)  and  the  reproductive  organs  as  described  (pp.  204,  205. 
Moore  1927). 

There  seems  no  reason  to  doubt  the  specific  identity  of  the  Indian  and 
Arabian  specimens  but  whether  this  species  is  correctly  determined  as 
Tennent's  H.  paludum  requires  further  study. 

British  Museum  of  Natural  Historj-  Coll.,  Ayun,  Arabia,  No.  78,  Sept. 
25,  Burton  Coll.,  16;  same,  Makullah,  Arabia,  Dec.  23,  1887,  £.  L.  Phillips 
Coll.,  1. 

Limnatis  oligodonta  Johansson.  Plate  27,  figs.  31,  32,  41,  42;  pi.  28,  fig.  59. 

Limnatis  oligodonla  .Tolmn-son  1913,  p.  23.  fitr.  9.  Tab.  1, 
Limnatis  ol^iodonta,  Harding  1932,  p.  84,  figs.  3  &  4. 
tLimnatis  mlotica  (Sav.),  var.,  Augener  1930,  p.  308. 

The  many  lots  and  large  number  of  specimens  representing  this  species 
in  the  collections  indicate  that  it  is  the  dominant  blood-sucking  leech 
throughout  central  and  east  Africa,  where  it  replaces  L.  mlotica  of  the 
Mediterranean  countries  and  the  Valley  of  the  Nile. 

Although  the  pigments  are  largely  faded  or  destroyed,  especially  in  tlie 
Tanganyika  material,  it  is  e\  ident  that  there  are  two  color  patterns  which 
grade  into  each  otlier  and  which  in  their  typical  development  are  represented 
fairly  well  by  the  figures  of  Johansson  (1913)  and  Harding  (1932)  re- 
spectively. Both  of  these  are  displayed  most  clearly  on  young  specimens 
and  become  more  broken  and  obscure  with  increase  in  age  and  size.  Both 
are  simple  ]~)at terns  of  alternating  light  and  dark  longitudinal  stripes  but 
the  positions  of  these  are  approximately  interchanged.  This  is  likely  to 
cause  confusion  if  external  characters  alone  are  depended  upon  for  identi- 
fication, especially  as  Hirudo  hildehrandtij  as  described  by  Blanchard,  also 
has  the  pattern  figured  by  Harding.  In  this  pattern  the  medial  dorsal  pale 
field  varies  somewhat  in  width  but  usually  includes  the  paramedian  sensillae. 
It  includes  also  a  more  or  less  well-defined  median  dark  brown  stripe  which 
again  may  be  a  single  very  narrow  line  or  a  doubh>  line,  or  a  w^ider  solid 
stripe  occupying  more  than  one-half  of  the  pale  field.  Besides  the  median, 
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there  are  3  pairs  of  dark  stripe?:  very  broad  paramedians  and  narrower 
intonnediatcs,  tlie  latter  includino:  the  iiitcniKMliate  sensillae,  and  siipra- 
margiiials  including  the  supramaruinal  and  often  the  mar2;inal  sensillae. 
These  are  sejiarated  by  2  j^drs  of  narrow  yellowish  sti'ipes  with  very  nari'ow, 
dark  borders.  On  some  specimens  the  dark  strii)es  may  be  broken  toward 
the  ends  of  the  body  into  spots  or  rings,  the  latter  giving  somewhat  the  effect 
of  chain  stripes  and  ap])roaching  the  pattern  of  Hirudinaria.  In  the 
Johansson  pattern  there  are  typically  4  pairs  of  dark  stripes,  the  outer 
paramedians  and  intermediates  being  double  lines  and  the  inner  paramedians 
and  supramarginals  single,  broader  stripes,  the  latter  usually  much  wider 
but  often  broken  and  irreijidar;  and  the  median  dark  stripe  is  usually  absent. 

The  actual  living  colors  are  not  noted.  According  to  Johansson  the 
ground  color  is  daik  green  and  the  stripes  light  brown.  The  former  dissolves 
in  alcohol,  leaving  the  now  darker  brown  stripes  on  a  pale  yellowish  ground. 
Those  of  the  prcsiM^-ed  specimens  vary  considerably.  Marginal  stripes  clear 
yellow;  venter  yeUowisli,  more  or  less  du>ky,  with  irregular  submarginal 
black  stri])es  and  often  a  few  scattered  spots. 

As  is  usual  in  the  genus,  the  head  and  caudal  sucker  are  large  as  com- 
pared with  Ilirudo.  The  median  hibial  fissure  is  well  marked.  The  $ 
gonopore  is  at  XI  bo/b6  or  slightly  within  the  border  of  b6  and  the  9  pore 
is  strictly  in  the  furrow  XII  bo/b6  on  all  of  these  specimens.  The  clitellum 
covers  15  annuli.  X  aS  to  XIII  h3  inclusive.  On  most  of  the  best  jireservefl 
exami)les  the  sensillae,  particularly  toward  the  caudal  end,  are  distinctly 
elongated  and  those  of  the  paramedian  pair  converge  forward  at  an  angle 
of  about  45°  as  in  Hirudinaria;  on  others  on  which  they  are  difl5cult  to  see, 
no  such  arraiiu'cmetit  can  be  detected.  X^eitlier  .Johansson  nor  Ilai'ding 
mention  this  feature,  which,  however,  was  amjjly  verified.  Some  of  the 
larger  specimens  are  very  rough,  the  large  papillae  with  apical  rosettes  of 
conical  sense  organs  numbering  16  to  18  on  the  dorsum  of  each  annulus  of 
comi)lete  somites.  Counting  the  small  papillae  the  number  on  the  dorsum 
of  each  annidus  may  efpial  25.  Freciuently  the  entire  17  jiairs  of  nepln-o- 
pores  are  cons])icuous  on  the  caudal  margin  of  6i  from  VllI  to  XXIV  in- 
clusive. The  annulation  agrees  substantially  with  Johansson's  description, 
but  2  should  be  added  to  his  somite  nimibers  to  agn  <  w  ith  my  notation. 
Occasional  variations  occur  at  the  caudal  end;  e.g.,  XXIV  may  have  5 
annuli  and  XX\'l  3  annuli  on  one  or  both  sides. 

The  jaws  are  generally  long  and  low  with  a  well-marked  dentinal  ridge 
bearing,  in  cases  where  they  could  be  counted,  about  60  (52-68;  average  of 
18  individuals  58 1,  -^ti'aight.  ]iointed  teetii.  The  salivary  ])a]iillae  are  of 
two  sizes:  the  smaller  ones  average  .038  mm.  and  vary  from  .027  to  .054 
mm.  in  diameter,  and  8-14  in  number,  disposed  in  an  irregular  row  close  to 
the  dentinal  l  idge;  and  the  larger  ones  average  .0754  mm.  (.067-. 101  mm.) 
and  number  ()-9.  mostly  in  a  more  basal  irreuular  row  but  ]iartly  scattered 
over  the  body  of  the  jaw.    The  scattered  t)nes  \i\vy  most  in  size. 

Xo  information  concerning  the  internal  anatomy  of  this  species  has  been 
available  hitherto. 
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Anatomy:  The  mucous  lining  of  the  pharyngeal  bulb  is  arianpied  in  12 
longitudinal  folds.  The  gastric  caeca  arc  somewhat  jnizzling  as  thcy 
undcrgo  much  greater  change  in  rehitive  size  when  filled  or  emiity  than  in 
most  blood-sucking  leeches.  There  are  2  pairs  in  each  somite.  Alany  of 
the  specimens,  ajiparently  as  a  result  of  fixation  in  Perenyi  or  similar  fluid 
and  preservation  in  formalin,  have  the  tissues  swollen  and  translucent. 
"When  illuminated  with  strong  transmitted  light  tiie  caeca  may  be  seen 
without  dissection.  Generally  they  are  empty  and  the  secondary  caeca  are 
contracted  almost  to  the  vanishing  point,  whereas  the  principal  caeca  are 
comparatively  long  and  sh  nder.  On  other  specimens  even  the  latter  are 
very  greatly  reduccMl  so  that  the  stomach  apjiears  scarc(>ly  more  caecate  than 
in  Ilaemopis.  When  engorged,  liowe\-er.  the  secondary  caeca  increase  in 
size  proportionally  much  more  than  the  i)rincii)al  ones.  While  the  latter  are 
always  larger,  the  former  become  distended  to  large  size,  and  in  the  more 
anterior  somites  (X  to  XTII)  reach  almost  as  far  laterad.  resulting  in  2 
pairs  of  subequal,  lobulated  caeca  ])er  somite.  Proceeding  caud;d.  and  con- 
spicuously behind  XIII,  the  principal  caeca  become  increasingly  larger 
relati^ » 1>  to  the  secondary  ones  and,  bending  caudad,  lie  between  them  and 
the  lateral  body  walls. 

The  reproductive  organs  (fig.  59)  vary  o'reatly  in  size  with  their  state  of 
development  but  conform  to  the  type  of  the  genus.  Most  often  the  terminal 
S  organs  lie  to  the  left,  the  9  to  the  right  of  the  nerve  cord,  but  the  posi- 
tions may  be  revei-sed  or  more  rarely  both  may  lie  on  the  same  side.  The 
chief  characteristics  of  the  '  oi'uatis  are  the  large  size  of  the  i)rostate  region 
of  the  atritun  and  the  oi)en  ring-form  of  the  ejaculatory  bulb  which  encloses 
the  small  lens-shaped  epididymis  for  fully  of  its  circumference.  In  a 
typical  mature  specimen  the  parts  measure  as  follows:  Penis-sac  or  atrial 
stalk  18  mm.  long,  with  a  diameter  of  1.3  mm.  close  to  the  orifice  and  of 
1.5  mm.  at  the  internal  end  at  the  beginning  of  the  prostate  enlargement, 
which  is  ovoid  and  5.5  mm.  long  x  3.2  mm.  in  diameter.  Epididymis  5.  x  2.5 
x2.5  mm.:  the  fusiform  ejaculatory  bulb  enclosing  it  7  times  as  long  as  its 
giv.itci'  (li;i!net('r.  Testes  12  pairs,  situated  as  u-ual  from  XTTT  XIV  to 
XX1\'  XX\'.  On  lh(>  ti'anslucent  s|)ecimens  from  Lak(!  Tanganyika  they 
frcfiuently  can  be  counted  without  dissection.  The  9  organs  h;i\-e  the  form 
characteristic  of  Litnnatis  in  that  the  connnon  oviduct  opens  into  the  end 
of  the  vaginal  sac,  which  therefore  forms  no  caecum  as  in  Hirudinaria,  The 
retort-shaped  ovisacs  at  XII/XIII  measure  about  2.5  x  1 .5  nun.,  the  sharply 
bent  stem  j^assing  into  the  short  oviduct  which  joins  it-  fellow  in  a  massive 
albumen  gland  3.2  x  2.  nun.,  from  the  distal  end  of  which  passes  a  long,  much 
folded,  impaired  oviduct  about  6  times  the  length  of  the  albumen  gland. 
This  opens  into  the  inner  end  of  the  vagina,  which  is  long,  slender,  cylindroid 
and  folded,  measuring  13.  x  1.  mm.  and  ends  at  the  9  gonopore  in  a  globular 
bull)  about  3  mm.  in  diameter. 

Ivxamples  referred  to  this  speci(^<  were  studie<l  from  the  following  sta- 
tions: Christy  Coll.  Karonga,  X^  asaland  Protectuate,  Lake  X>  a-a.  Aug.  27, 
1926,  10;  same.  Moid<ey  Bay,  Aug.  27.  1920,  No.  40.  1  ;  same.  Bar  Lake.  12; 
Christy  Tanganyika  E.xp.,  Kigonui,  Lake  Tanganyika,  Oct.  2,  X^o.  408, 
deep  water,  1 ;  same,  Kirando,  Lake  Tanganyika,  Oct.  2,  No.  414F,  seined, 
3;  same,  Kirando,  Lake  Tanganyika,  Oct.  22,  No.  418,  under  stones  in  water 
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with  Salifa  perspicax,  1;  same,  Kapili  Bay,  Lake  Tanganyika,  No.  3,  No. 
453F4  dug  from  sand  with  Salifa  elongata,  1;  same,  Kirando,  Lake  Tan- 
ganyika, No.  456F,  among  weeds  in  shallow  water,  mottled  light  brown,  1 ; 
same,  Oct.  16,  No.  589F,  under  stones,  rocky  shore,  9;  same,  Oct.  23-Nov. 

11,  No.  590F-593F,  under  stones  in  shallow  water,  rocky  shore,  24;  same, 
Kahi,  Lake  Tanganyika,  Dec,  1;  Pitman  Coll.,  Entebbe,  Lake  Victoria, 
Uganda,  Mar.  14,  1927,  3700  ft.,  2;  Graham-Worthinutoii  Exp..  Mwanza, 
Lake  Victoria,  Tanganyika  Terr.,  Graham  Coll.,  Sept.  16,  1927,  No.  51, 
bottom  sand  in  native  basket  trawl.  2;  same,  ^Mui'chison  Falls.  Victoria 
Nile,  Uganda,  from  2  Hippoi)Otamiis,  1;  Worthington  1928  l^xp..  L;ikc 
Naivasha,  Kenya  Colony,  Aug.  27,  1928,  No.  281  (5),  from  weedy  shore,  1; 
Worthington  1931  Exp.,  Lake  Naivasha,  Kenya  Colony,  No.  27  (2).  from 
weeds,  east  shore  with  P.  stuhlinanni,  2;  same,  Lake  Baringo,  Kenya  Colony, 
No.  132  (2) ,  from  stream  running  into  Lake  Hannington,  Kenya  Colony,  3 ; 
same,  Lake  Bunyoni,  Uganda,  Jan.  27,  1932,  No.  706,  from  weeds  alon^ 
shore,  1;  same,  Jan.  27,  1932,  No.  707  B  (4),  same,  1;  same,  L.  Nakavali, 
Uganda,  No.  812  (12),  from  papyrus  swamp  along  shore,  1;  Omer-Cooper 
Exp.  Lake  Zwai,  Suquei  River,  Abyssinia,  Nov.  11,  1926,  1;  American 
Museum  of  Natural  History  No.  A5773,  Abyssinia,  B.  Brown,  2;  Lang- 
Chapin  Congo  Exp.,  Faradje,  Belgian  Congo,  Jan.  1913,  No.  550,  551,  552,. 
50;  ]\Iearns  Smithsonian  Exp.,  south  east  end  of  Lake  Naivasha,  Kenya 
Colony,  July  16,  1909,  U.  S.  National  Museum  No.  51304,  from  9  Hippo- 
potamus, 60. 

Limnatis  africana  Blanchard.  Plate  27,  figs.  33,  46,  47;  pi.  28,  figs.  57,  61. 

Limnatis  africana  Blancliard  1887,  p.  108. 
L.  africana,  De  Qual,  1917,  p.  8. 

There  is  little  to  distinguish  this  species  from  L.  oligodonta  to  be  gleaned 
from  Blanchard's  original  description  or  the  poorly  preserved  (strongly  con- 
tracted and  usually  much  faded)  material  in  this  collection.  Three  lots, 
aggregating  44  specimens,  are  referred  to  this  species,  principally  because  of 
agreement  ^vitll  Blanchanl's  diagnosis  in  number  of  teeth,  which  is  con- 
stantly greatly  than  in  L.  oligodonta.  Blanchard  gives  the  diagnostic 
niunl)er  as  80-90  but  his  detailed  record  gives  76-80  for  most  specimens  with 
one  from  the  French  Congo  having  84,  85  and  91  on  the  three  jaws..  In 
my  material  the  number  counted  varies  from  78  to  83.  They  are  rather 
stout,  straight  and  conical,  the  larger  ones  near  the  medial  end  of  the  jaw 
measuring  .01  mm.  in  basal  diameter  and  .021  mm.  in  exposed  length.  The- 
large  jaw  papillae  appear  to  run  larger,  averaging  .079  (.065-.09)  mm.,  and 
the  small  marginal  ones  smaller,  .034  (.027--.04)  mm.,  than  in  L.  oligodonta^ 
As  in  L.  oligodonta  and  other  species  there  may  be  a  few  scattered  papillae- 
of  intermediate  size  (fig.  61). 
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Blanchard  refers  to  the  prominence  of  the  sensillae,  which  are  elevated 
on  rounded  papillae,  but  he  does  not  mention  that  posteriorly  they  are  short 
linear  and  arranged  partly  obliquely,  partly  transversely  to  the  body  axis, 
nearly  as  in  Hinidmaria.  Some  indication  of  this  arrangement  was  noticed 
on  some  of  the  best  preserved  examples  of  L.  oligodonta  also.  The  rough 
dorsal  papillae  number  about  25  on  each  annulus. 

Most  of  the  specimens  are  faded  so  that  tlic  color  pattern  is  lost  or 
obscure,  but  on  some  of  the  smaller  examples  it  is  shown  to  be  longitudinally 
striped.  The  median  dorsal  strijie  is  obscure  or  even  completely  lost,  as 
reported  by  De  Qual  also,  and  the  paired  stripes  arc  broken,  as  inflicated 
by  Blanchard.  especially  on  tlie  lar^(>r  specimens.  On  small  ones  the  jiattern 
ai)pi'()ac]ics  somewhat  that  of  the  Oriental  Iliindinnria.  There  may  be  a 
pair  of  broader  paramedian  and  a  narrower  intermediate  i)air  of  imperfect 
chain  stripes  which  tend  to  be  interrupted  on  a2  and  to  become  united  by 
dark  spots  on  h6  and  hi  of  complete  somites.  On  the  supramarginal  stripes 
the  pigment  tends  to  leave  a2  and  to  be  concentrated  in  conspicuous  spots 
on  h2  and  h5.  Consequently,  the  sensillae  bearing  annulus  aZ  is  paler  than 
the  others,  a  feature  clearly  indicated  in  Blanchard's  figure.  The  venter  is 
more  or  less  blotched  with  black  spots,  most  of  which  are  distinctly  con- 
centrated in  irregtdar,  broad,  submarginal  and  less  constant,  narrower  para- 
median tracts.  On  larger  specimens  this  pattern  becomes  fragmented  and 
obscured  and,  by  fusion  of  the  sjiots  toward  the  anterior  end,  a  more  linear 
appearance  results.  The  annulation  agrees  with  that  of  L.  oligodonta  as 
describerl. 

AMiile  the  contracted  state  of  all  of  the  specimens  makes  exact  com- 
parison difficult,  no  diagnostic  differences  between  the  two  species  were 
detected  in  either  the  digestive  tract  or  the  organs  of  reproduction  (fig.  57) . 
Both  have  the  structure  described  for  L.  oligodonta. 

All  of  the  specimens  listed  below  are  small  or  medium,  nearly  all  between 
the  limits  of  15.x  4.x  2.  mm.  and  40.x  8.x  5.  mm.,  only  2  equalling  50.x 
12.  X  4.5  mm. 

U.  S.  Eclipse  Exp.  to  West  Africa,  1889,  U.  S.  National  Museum  No. 
23272,  Cunga  [Kunga,  Angola],  W.  H.  Brown,  Jan.  1,  1890,  40;  Rhino 

Camp,  Bahr  el  Jabel,  Lado  Enclave.  Uganda,  E.  A.  ]Mearns,  Jan.  1910,  U.  S. 
National  IMuseum  Coll.,  2;  British  ^^luseum  of  Natural  History  Coll.,  Gold 
Coast,  82-6-18,  2;  Monrovia,  Liberia,  Bequaert  Coll.,  1. 

Limnatis  obscura,  new  sp.  Plate  27,  fig.  34;  pi.  28,  figs.  54,  55. 

Form,  as  tyi)ical  of  genus  in  customary  resting  state,  robust,  the  outline 
elongated  ovate-oblong  with  the  greatest  width  at  the  beginning  of  the 
posterior  l^,  tapering  very  gently  to  the  broadly  rounded  ends,  moderately 
depressed  caudad  of  the  clitellar  region,  in  section  narrowly  elliptical  with 
the  margins  broadly  rounded  in  the  pregenital  region,  becoming  progres- 
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>iv('lv  more  terete  cej^lialad.  Type  and  larpiest  ppeeinien  measures  in  mm.: 
Length  42.  to  6  pore  7.;  widths,  buccal  3.2,  &  pore  4.5,  maximum  (.XIX- 
XX)  C.3,  anus  ea.  3.;  dei)ihs  at  same  points  ca.  2.2,  2.5,  3.2  and  1.5;  caudal 
sucker  4.2.   Other  specimens  measure  19.5x3.  and  27.x  4.2  nun. 

Head  somewhat  inflated,  Lar^e  and  broadly  rouiidcil  a>  usual  in  tlic  tionus. 
Lip  very  wide,  in  all  of  the  s|)e('inu'ii>  deflexed  into  the  wide  open  mouth, 
strongly  arched,  smooth  above,  and,  except  for  tlic  median  fissure,  un- 
furrowed  ventrally.  Buccal  ring  or  posterior  lip  with  a  few  coarse  crenu- 
lations.  Eyes  5  pairs,  very  distinct,  of  moderate  and  nearly  unifnim  size, 
with  the  typical  arrangement  on  annuli  2,3,4,6  and  9  (somites  U  to  VT). 
Clitellum  not  apparent  externally.  CJonopores,  $  at  XI  bo/b6,  9  XII 
b5/b6,  both  small,  round,  orifices  slightly  within  hS,  the  S  on  the  type  only 
with  the  tip  of  the  filiform  penis  projecting  for  2.2  mm,;  its  diameter  .2  mm. 
Nephropores  open  and  easily  visible,  especially  consjiicuous  on  one  of  the 
smaller  specimens,  on  the  caudal  border  of  b2  of  all  somites  from  Viii  to 
XXIV  inclusive  but  widely  separated,  being  nearer  to  the  submarginal  than 
the  intermediate  line.  Sensillae  small,  round  dots,  quite  di-(  (  rnible  on  most 
somites  in  the  usual  positions  on  a?.  Pajiillae  not  visible,  the  skin  quite 
smooth  and  marked  oidy  by  many  very  fine  loniritudinal  wrinkles  on  each 
annulus.    Anus  behind  XXVll,  followed  by  one  annulus. 

Color  pattern  obscure,  the  colors  probably  much  altered  in  preservation. 
Dorsal  ground  color  nearly  uniform  dull  olive  drab,  differing  somewhat  in 
tone  from  more  yellowish  to  more  dusky  on  the  several  specimens.  ^ledian 
field,  which  is  about  ^  of  the  total  width,  tends  to  become  darker  laterally 
and  the  much  narrower  paramedian  and  intermediate  fields  or  strii)es  are 
more  yellowish.  These  o  fields  are  separated  and  bounded  by  3  pairs  of 
ol)scure  dark  brown  or  dusky  stripes  continuous  for  the  entire  length,  the 
supramarginal  being  somewhat  wider  than  the  outer  paramedian  and  inter- 
mediate. Marginal  stripes  a  clearer  grayish  yellow.  Venter  uniform  gray, 
without  sjiots  or  stripes,  on  one  specimen  becoming  somewhat  dusky 
submariiinally. 

Aniiuldf  ion :  In  no  way  peculiar,  and  distincl  except  on  tlie  Ujiper  lip. 
I-III  1-annulate  and  undefined,  bearing  the  first  2  i)airs  of  eyes.  IV  2- 
annulate,  the  1st  bearing  3rd  eyes  and  the  2nd  (bS)  separating  the  3rd  and 
4th  eyes  and  contributing  to  the  buccal  ring.  V  2-annulate,  the  1st  larger 
and  bearing  the  4th  ]iair  of  eyes,  both  unitinc;  ventrally  as  the  buccal  riufj. 
YI  3-annulate  dorsally,  all  approximately  equal  and  a£  bearing  the  5th 
eyes,  ventrally  al  and  a2  unite  to  form  the  post-buccal  ring.  VII  3-annulate 
both  dorsallv  and  ventrallv  al  =  or  slightlv  <(i3<a3.  VIII  4-annidate, 
al  >  a2  =  bo  =  bO.  IX  5-annulate.  }>1  bj  sli<-htly  <  (i3  =  br>  =  bO.  On 
the  se\-eral  specimen^  there  is  some  variation  in  the  size  of  ATI  <tS,  WW  (tl 
and  IX  bl,  b2.  X-XXili  o-annulate,  all  annuli  approximately  equal  and 
very  regular,  but  the  depth  of  the  furrows  differs,  especially  on  the  smallest 
specimen,  on  which  the  annuli  of  complete  somites  are  grouped  either  3-2 
or  2-1-2.  XXIV  4-anmdate,  bl  =  b2^-r--  a2  <  aS.  XXV  3-annulate,  nl  > 
a2  >  a3.  XXVI  2-annulate.  XXVll  1-annulate  with  the  furrow  a2/a3 
developed  at  margins  only. 

Anatomy:  Partial  dissection  of  2  specimens  yields  the  following  an- 
atomical data:  Only  the  smaller  salivary  papillae,  measuring  .047  to  .053 
mm.,  were  seen  on  the  jaws.   Teeth  mostly  broken,  the  number  counted 
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varv'ing  from  68  to  80  which  may  be  somewhat  less  than  the  actual  number. 

On  both  specimens  both  atrium  and  vagina  lie  on  the  left  side  of  the  nerve 
cord.  The  descrij)tion  is  chiefly  from  tlu^  tyj-ic  specimen  in  which  tliey  are 
larger  and  more  mature  ifi^^.  54,  55).  Testes  not  di>:sected.  vas  deferens 
as  usual,  continuous  witli  the  antero-median  limb  of  the  epididymis.  Epi- 
didymis small,  about  ^  the  diameter  of  the  prostate,  very  compact,  con- 
sisting of  the  usual  2  limbs,  the  antero-median  of  a  narrower  and  postero- 
lateral limb  of  a  coarser  tube,  both  closely  and  intricately  folded.  From 
the  posterior  end  of  the  latter  arises  the  slender  fusiform  ejaculatory  bulb 
which  when  undisturbed  encloses  the  epidymis  closely  for  about  f  of  its 
perii)hery.  In  the  figure  both  epididimes  and  vasa  deferentia  have  been 
displaced  to  show  the  parts  better.  From  the  narrow  end  of  the  bulbs  short 
capillary  ejaculatory  ducts  pass  to  tlie  prostate  head  of  the  atrium.  Atrium 
remarkably  short,  its  entire  length  in  the  type  being  2.8  mm.  and  in  the 
smaller  specimen  2.2  nun.,  of  which  the  enlarged  prostate  forms  about 
jienis  sac  cylindrical,  about  5  or  6  times  as  long  as  the  diameter,  slightly 
enlarged  at  the  orifice.  Prostate  globoid,  the  tliaiiieter  about  2\  times  that 
of  the  penis-sac,  with  a  thick  white  ca])  of  prostate  glands  which  extend 
ectad  over  the  ejaculatory  ducts  as  a  pair  of  slender  pointed  lobes.  9 
organs  similarly  proportioned.  Ovisacs  in  the  usual  position  at  XII/XIII, 
the  paired  oviducts  having  a  length  of  only  about  twice  the  diameter  of  the 
ovisacs,  with  the  right  one  of  both  specimens  passing  beneath  the  nerve 
cord.  They  unite  in  a  common  oviduct  within  a  large  pyriform  oviducal 
gland,  which  is  at  least  twice  the  diameter  of  the  ovisacs.  Common  oviduct 
about  as  long  as  the  vagina,  little  tortuous  but  varying  somewhat  in  this 
respect  and  in  diameter  in  the  2  dissections,  opening  into  the  summit  of  the 
vaginal  sac  without  any  caecal  diverticulum.  Vaginal  sac  fusiform,  about 
as  long  as  the  penial  sac  and  at  the  widest  part  slightly  exceeding  it  in 
diameter,  in  the  type  with  a  short  duct  or  stalk  leading  to  the  external 
orifice,  in  the  other  dissection  nearly  se>sik'. 

"Naukliift  Mt^.  above  Bulls]X)rt,  S.  Africa,  1500  m.,  Dr.  K.  Jordan, 
Dec.  5.  1933.''    Type  (largest  specimen)  in  British  Museum  of  Natural 

History  and  3  others. 

This  species  differs  from  all  other  members  of  the  genus  that  I  have 
dissected  in  the  proportions  of  the  rejn-oductive  organs.  These,  combined 
with  the  number  of  teeth,  the  color  pattern  and  the  sensillae,  diagnose  the 
species.  But  it  is  cjuiie  possible  that  it  may  be  one  of  the  numerous  inade- 
quately described  species  of  African  "  Hirudo  "  recently  created.  The  color 
pattern  resembles  that  of  Hirudo  parodi  Sciacchitano  ('37)  but  the  dark 
stripes  show  no  traces  of  doubling  as  in  that  species. 

Limnatis  fenestrata,  new  sp.   Plate  27,  figs.  35.  36,  43,  48;  pi.  28,  fig.  56.  . 

The  moderately  contracted  and  flattened  type  (dc  Scliauensee  Coll.) 
measures  in  mm.:  Length  23.,  to  S  pore  6.6;  widths,  buccal,  3.2,  $  6.8, 
maximum  (middle)  8.3,  anus  ca.  3.5;  depths  at  same  points  respectively 
2.8.  3.,  2.8,  2.;  caudal  sucker  much  contracted  3.  The  largest  and  a  more 
extended  example  (Ricardo  No.  252/7)  measures:  Length  6L,  $  11.5; 
widths  3.6,  10.,  12.2,  3.,  depths  3.,  4.5,  7.,  1.3;  sucker  6.5  mm.   Type  and 
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one  other  example  relatively  broad  and  flat  except  in  the  preclitellar  region 
which  is  rounded  and  sharply  narrower.  Other  3  specimens  more  extended 
and  much  less  depressed,  with  the  dorsum  much  more  arched  and  the  venter 
flat.  As  on  the  type  the  greatest  width  of  2  is  far  forward  at  about  XVI, 
or  on  the  largest  specimen  at  the  caudal  border  of  the  clitellum,  from  which 
point  the  outline  tapers  both  ways  to  nearly  cciual.  relatively  narrow  ends. 
Lij)  rather  narrow,  rounded,  with  a  well-marked  median  ventral  fissure 
reachiuu  antei'ioi-  mar<:in.  and  2  or  3  shallower  furrows  on  each  side.  Eyes 
5  pairs,  arranged  as  usual  on  somites  11  to  VI  but  difficult  to  see  on  account 
of  the  heavy  pigmentation  of  this  region.  Clitellum  ill-defined  externally 
thoiiiih  enlar,<re(l  V)y  the  development  of  a  thick  layer  of  glands  internally, 
distinguished  chiefly  by  a  somewhat  paler  dorsal  color,  greater  smoothness 
of  the  surface  and  slioiit  enlargement  of  the  annuli  on  the  largest  specimen 
only,  on  which  it  aijj  ears  to  include  17  annuli  from  Xb5  to  XLllbd  in- 
clusive, but  the  last  2  less  definite.  Gonopores  small  on  all,  the  $  larger 
and  slitrhtly  extended  lat(M-ally.  both  definitely  in  the  furrows,  the  S  at  XI 
ho/bo,  the  $  at  XII  bo/bU.  Nephropores  close  to  caudal  border  of  b2  in 
the  intermediate  line  of  all  somites  from  VITI  to  XXIV  inclusive.  Anus 
behind  XXVII,  no  post-anal  annulus.  Sensillae  of  tlic  nuniher  and  distribu- 
tion characteristic  of  the  genus,  caudally  the  dorsal  resemble  those  of 
IIini(litKirl(i  and  differ  from  typical  Limnatis  in  being  short  linear,  ele\'atcd 
on  large  ellijjtical,  translucent  papillae,  the  paramedian  and  intermediate 
inclined  to  the  median  line  at  angles  approximating  45°  and  the  supra- 
marginal  and  marginal  neai'ly  transverse;  paramedians  lie  just  within  tiie 
boi'ders  of  the  median  pale  brown  stripe,  intermediates  and  sujiramarginals 
in  the  corresponding  black  stripes  and  marginals  iu  the  dorsal  part  of  the 
yellow  marginal  stripe;  ventral  sensillae  smaller,  inconspicuous  and  easily 
confused  with  the  non-metameric  sense  organs.  Dorsum  roughened  by  20- 
25  small  non-metameric  papillae  on  each  annulus,  each  bearing  at  the 
summit  one  or  a  cluster  of  several  small  conical  sense  organs;  ventral 
papillae  similar  but  smaller  and  like  the  sensillae  very  difficult  to  see  on  the 
whitish  background. 

Anmdation:  Somites  T,  including  the  minute  prostomium,  II,  and  III 
very  short  and  crowded  into  the  small  lip,  not  distini^uishable  as  separate 
annuli  but  bearing  the  first  2  pairs  of  eyes;  IV  2-annulate  the  1st  {al  a2) 
bearing  the  3rd  pair  of  eyes  and  the  2nd  {aS)  united  laterally  with  V  al 
to  merge  into  the  buccal  ring  and  form  the  lateral  buccal  lobes;  V  2-annulate 
dorsally,  the  first  slightly  larger  and  bearing  the  4th  pair  of  eyes,  vcntrally 
united  with  IV  aS  to  form  the  buccal  ring;  VI  3-annulate  dorsally,  a2 
slightly  <  al  slightly  <  aS,  eye  5  on  ciB,  al  and  a2  united  laterally  and  ven- 
trally  as  post-buccal  ring,  aS  distinct  all  around;  VII  3-annulate  dorsally  and 
vcntrally,  nl  ^a?  slightly  <  aS;  VIII  4-annulate,  (tl  >  sli<ilitly  >  b5  = 
b6,  first  nephropore  on  al ;  IX-XXlll  5-annulate,  all  equal  or  a2  slightly 
larger,  hi  with  h2  and  h5  with  h6  somewhat  more  closely  united;  XXIV 
4-annulate  hi  ^^12  slightly  <a2  slightly  <a3\  XXV  3-annulate,  al>a2 
>  a3;  XXVI  2-annulate,  ial  (i2)>(i3\  XXVII  1-annulate.  No  post-anal 
annulus  excci)t  in  1  specimen  which  has  XXVII  reduced. 

Color:  Miss  Ricardo  writes  that  in  life  these  leeches  (specihcally  15(1)  ) 
were  dark  red.  This  was  due  chiefly  to  the  blood  in  the  highly  vascular 
integument  and  has  completely  faded  in  the  preserved  specimens,  the  ground 
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color  of  which  varies  from  pale  yellow  through  gambose  to  reddish  brown, 
somewhat  paler  ventrally.  No  median  dark  stripe,  though  sonic  -pccinu  ii- 
have  the  narrow  median  field  slmrply  defined  and  narrowly  bordered  l)y 
yellow.  When  best  ])r(.'served  3  pairs  of  dorsal  blaek  stripes  arc  sliarply 
defined,  the  paramedians  broadest,  supramarginals  next,  and  intermediates 
the  narrowest.  All  3  extend  for  the  entire  length  from  lip  to  caudal  sucker 
and  while  retaining  a  very  regular  general  width  are  much  cut  into  and 
jmnftated  by  nnmernus  round  pale  yellow  spots  iriving  a  conspicuously 
fenestrated  pattern,  something  like  a  section  of  wood  tliat  has  been  exca- 
vated by  termites  or  carpenter  ants.  The  3  stripes  of  each  side  are  united 
into  an  irregular  reticulum  by  bars  of  the  same  structure  on  annuli  b6  and 
bl,  especially  well  developed  on  somites  of  the  caudal  half.  Supramarginal 
stripes  especially  strongly  developed  on  and  bo  as  deeply  pigmented 
quadrilateral  spots  joined  by  smaller  spots.  The  result  is  that  the  sensory 
annuli  {a2)  appear  somewhat  lighter  colored  than  the  others.  On  both  the 
head  and  the  caudal  sucker  the  3  stripes  on  each  side  coalesce  more  or  less 
comj^letely.  leaving  a  broad  median  field  of  the  paler  groimd  color  flanked 
by  dark  pigment  spots.  On  the  caudal  sucker  the  pigment  is  concentrated 
at  the  mai^s.  Ventral  ground  color  similar  but  paler  and  usually  more 
grayish  w^ith  a  ]>attern  of  black  pigment  of  the  same  type  as  the  dorsal 
pattern  Init  constituted  of  2  pairs  only  (paramedian  and  submarfjinal)  of 
longitudinal  black  stripes.  The  submarginals  are  usually  continuous  for 
the  entire  length  but  the  paramedians  are  usually  more  or  less  broken, 
especially  toward  the  head  end,  into  irregular  spots.  Irregular  cros>  bar- 
connect  the  stripes  of  each  side  on  ho  and  less  frequently  on  h6  and  bl  and 
occasionally  even  connect  the  paramedian  stripes  across  the  median  ventral 
field.  Ventral  surface  of  caudal  sucker  usually  heavily  blotched  and  the 
posterior  half  often  nearly  solidly  black.  ^Marginal  stripes  more  or  less 
clear  yellow  without  ])i,ainent  spots.  The  color  variations  noted  concern 
the  ground  color,  tendency  of  tiie  dorsal  pattern  to  break  up  or  become 
obscure,  and  the  degree  of  blotching  of  the  ventral  surface,  1  specimen 
having  only  a  few  spots  representing  the  paramedian  stripes  and  the  sub- 
marfiinals  brown,  including  a  few  black  spots.  One  specimen  in  which  the 
black  pigment  i~  fadctl  or  washed  out  has  the  dorsal  pattern  obscure.  On 
superficial  examniution  tliere  ai)pear  to  be  9  dark  dorsal  stripes  separated 
by  8  yellow  lines.  The  3  extra  dark  stripes  are  due  to  the  median  field 
appearing  to  be  almost  as  dark  as  the  faded  black  stripes  and  to  the 
apparent  splittimr  of  the  paramedian  stripes  into  2.  But  a  careful  study 
shows  the  presence  of  the  characteristic  pattei-n. 

Anatomy:  Jaws  of  type  and  2  others  dissected  and  mounted  and  on  all 
seen  through  the  mouth;  large  and  prominent  with  strong  dentigerous  ridge 
bearini:  from  72  to  78  teeth,  the  largest  of  which  measure  about  .01  mm.  in 
diameter  and  .021  mm.  in  exposed  length;  salivary  pai>illae  about  20  on  each 
side  of  each  jaw,  about  8  larger  ones  measuring  about  0.54  (.04  to  .007 j  mm. 
scattered  about  midway  on  the  sides,  and  10  to  12  smaller  ones  measuring 
.018  to  .036  mm.  mostly  in  a  fairly  regular  row  near  the  dentigerous  ridge. 
Gastric  caeca  not  dissected.  Reproductive  organs  (fig.  56)  dissected  on  the 
type  and  the  larger  example  from  Mansya  River  (42/5).  In  both  cases  all 
parts  of  the  organs  are  large,  functioning,  and  white  or  nearly  white.  In  the 
type  the  atrium  lies  on  the  left,  the  vagina  on  the  right,  in  the  paratype 
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botli  lie  on  the  right  side  of  the  nerve  cord.  Te>to>  not  dissected  beyond 
the  Irit  pair  at  XIII/XIV.  Epididymis  relatively  small,  its  diameter 
little  greater  than  the  slender  penis-sac,  having  the  usual  form  of  2  limbs 
continuous  on  the  side  of  the  bulb,  the  posterior  larger  and  formed  of  a 
relatively  few  folds  of  a  larger  tnbe  opening  at  the  free  end  into  the 
ejaculatory  bulb,  the  anterior  of  a  more  intricately  folded  tube  of  smaller 
diameter,  which  receives  the  vas  deferens  at  its  antero-medial  or  free  end. 
Ejaeulatoi  y  bidb  of  the  usual  sub-fusiform  shape  with  the  greatest  diameter 
of  about  .75  mm.  near  the  caudal  end,  from  whieli  it  tapers  very  gradually 
forward  to  its  continuation  as  the  ejaculatory  duct,  its  length  about  3.  mm., 
strongly  curved  and  enclosing  the  epididymis  on  the  lateral  side  for  about 
f  of  its  circumference.  Ducti  ejaculatorii  delicate  white  tubes  which 
connect  tlie  small  end  of  the  bulbi  with  each  side  of  the  lower  end  of  the 
prostate,  tlieir  length  being  about  },  that  of  the  atrium  or  wlien  one  ])asses 
beneath  the  nerve  cord  slightly  more.  Atrium  much  elongated,  about  15 
mm.  in  each  of  the  specimens  dissected,  of  which  the  prostate  makes  about 
^.  Penis-sac  much  eltnmafed,  cylindroid,  nearly  uniformly  about  2  mm.  in 
diameter  but  somewhat  enhirgetl  to  form  a  bursa  at  the  external  orifice, 
folded  longitudinally  3  or  -i  times,  the  1st  at  the  point  where  its  joins  the 
prostate  enlargement,  dead  white  in  color  and  firm  in  texture  owing  to  the 
thick  layers  of  longitudinal  and  circular  muscles.  Prostate  a  conspicuous 
ovate  liead.  shari)ly  bent  on  the  penis  sac  and  measuring  about  3  mm.  in 
length  and  2.3  in  greatest  diameter  but  in  both  dissections  somewhat 
flattened.  Prostate  glands  slightly  yellowish,  forming  a  cap  covering  the 
prostate  head  of  the  atrium  and  extending  a  short  distance  down  the  penis- 
sac  on  each  sid(>  as  a  flattened  lobe.  Ovisacs  in  the  usual  jxisition  on  the 
tloor  of  the  body  at  XU/XIII,  globoid,  about  the  same  diameter  as  the 
penis-sac.  Paired  oviducts  unequal  in  length,  the  one  that  passes  beneath 
the  nerve  cord  being  about  twice  as  long  as  the  other,  which  it  joins  in  a 
large  (about  2.x  1.5  mm.)  soft  white  all)umen  gland  from  which  jiasses  the 
somewhat  larger  common  oviduct  to  continue  regularly  into  the  extrenu>  end 
of  the  vaginal  sac.  Entire  vagina  about  as  long  as  the  penis-sac  but  in 
both  dissections  much  more  slender;  sac  and  duct  differentiated,  but  the 
former,  which  is  a  little  more  than  ^  as  long  and  about  twice  the  diameter 
of  the  duct,  is  a  simjde  fusiform  enlargement  which  tapers  on  the  one  hand 
into  the  common  oviduct  and  on  the  other  into  the  vaginal  duct,  the  latter 
being  of  nearly  uniform  diameter  except  for  the  bursal  enlargement  at  the 
ectal  end. 

Six  specimens  in  all  were  available:  Botletle  River  near  Lake  Ngami,. 
Beehuanaland,  R.  M.  de  Schauensee,  1931,  type,  Coll.  Academy  of  Natural 

Sciences  of  Philadelphia,  No.  4172  and  1  paratype;  Northern  Rhodesia,  Miss 
C.  K.  Ricardo,  British  Museum  of  Natural  History,  No.  15(1),  "Lake 

Young,  Shiwa  Ngandu,  mouth  of  ]\Iansya  Riv.,"  1  with  P.  stuhlmanni;  same, 
(42/51,  Mansya  River,  southeast  side  of  Lake  Mansya,  Aug.  22,  1936,  2 
with  P.  pulchra  \  same,  252(7),  no  exact  locality,  bought  from  a  native  and. 
taken  from  the  fish  called  "  bwelele  "'. 

Miss  Rieardo  writes  that  this  species  was  "  exceedingly  conuiion  in  Lake 
Young,  where  it  was  often  seen  swimming  among  the  water  plants,  and  in. 
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the  swampy  pools  among  the  grass  at  the  edge  of  the  lake.  One  could  not 
stand  in  the  water  for  more  tlian  a  monieiit  without  collecting  several  of 
them  on  one's  ankles.    Very  dark  red  in  color."' 

This  species  differs  from  typical  Limnatis  and  resembles  Ilirudinana  in 
the  form  of  the  sensillae  and  in  some  respects  in  the  color  pattern  but  it 
differs  shari)ly  from  the  latter  and  resembles  the  former  in  the  structure  of 
the  female  genitalia.  If  I  am  correct  in  the  identification  of  L.  africdtia 
Blanchard  this  species  is  related  but  the  color  pattern  is  closer  to  the 
Hiriuiinaria  type. 

££POBD£LLIDAE 

Salifa  perspicax  Blanchard.    Plate  27,  fig.  38. 

Sniifn  p(  rspicd.r  l^limchaid  1897,  p.  7. 

S.  perspicax  Augoncr  1936,  p.  385. 

Not  8.  perspicax  Johansson,  1909,  p.  521. 

Judging  from  the  number  of  specimens  brought  back,  especially  by  the 
Christy  and  Worthington  Expeditions,  this  species  must  be  exceedingly 

abimdant  in  the  Rift  Valley  Lake  Region.  This  is  the  type  locality, 
Blanchard's  material  having  come  fiom  Kiriwia,  near  Lakes  Albert  and 
Edward.  In  all,  the  collections  include  312  specimens  of  all  sizes,  from 
6.7  X  1.4  to  48.  X  4.  mm.,  with  a  few  more  extended  specimens  at  the  lower 
and  upjier  length  limits  of  less  width  or  greater  length  re-pectively.  Blan- 
chard's largest  exami)Ie  measured  2().  x  3.  nnn.  and  Augener's  29.  nun.  in 
length.  !Most  of  the  material  was  fairly  well  pi-i'S('r\-ed  except  that  some 
of  the  larger  lots  had  been  fixed  with  a  killing  solution  that  dissolved  most 
of  the  pigment,  including  that  of  the  eyes,  and  caused  partial  histolysis  of 
the  tissues,  leaving  the  specimens  so  transparent  that  the  external  character- 
istics were  obscured  and  some  features  destroyed. 

External  characteristics  in  general  agree  closely  with  Blanchard's  descrip- 
tion. Except  for  differences  in  terminology  and  in  interpretation  of  a  few 
of  the  obscure  terminal  somites  the  annulation  agrees  with  his  figure.  The 
arrangement  of  the  eyes,  while  conforming  to  the  typical  plan,  is  subject 
to  considerable  variation  and  in  one  respect  departs  from  iilanchard's 
descrii)tion  and  figiu'c.  Blancliard  shows  2  pairs  of  eyes  (a  larger  para- 
median and  a  smaller  intermediate  on  the  dorsum  of  his  Srd  anindns). 
A\'hile  an  outer  eye  occurs  rarely  on  one  or  both  sides,  the  usual  condition 
is  a  single  pair  of  large  cephalic  eyes  only  on  somite  IV,  as  figured  by 
Johansson  for  his  Trematobdella  persjncax.  The  post-cephalic,  or  accessory 
eyes  are  strictly  lateral,  very  deeply  sunk  beneath  the  surface  and,  unless 
the  black  pigment  is  dissolved  out,  as  it  is  in  most  of  these  specimens,  very 
conspicuous  through  the  transparent  tissues.  The  t3rpical  disposition  is, 
as  figured  by  Blanchard,  of  6  pairs  on  the  sensory  annulus  {a2)  of  somites 
y  to  X.  Those  of  the  1st  pair  are  smaller;  the  others  may  be  uniformly 


348 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


larger  or  they  may  increase  in  diameter  cephalo-caudad  but  frequently  one 
or  both  of  those  of  the  6th  pair  may  be  much  smaller.  One  or  both  of  the 
1st  pair  may  be  absent  and  the  same  is  more  rarely  the  case  with  the  6th 
pair.  On  the  other  hand  additional  eye-spots  of  similar  appearance  occur 
rarely  as  far  caudad  as  somite  XIII  and  in  2  specimens  they  were  detected 
on  most  of  the  post-clitellar  somites. 

As  pointed  out  by  both  Johansson  (1913.  p.  39)  and  Aiigener  (1936,  p. 
387).  Bhmchard  completely  overlooked  the  ])haryngial  stylets.    He  figures 

(PI.  TV.  fig.  10 »  the  cephalic  end  of  the  ])harynx  with  the  terminations  of 
the  3  mtiscidar  ridges  (homologues  of  jaws  of  Hiriididae)  and  the  alternating 
pseudognatlis  (homologues  of  velar  lobes  of  Hirudidae)  without  trace  of 
stylets.  Stout  fusiform  or  cone-shaped  stylets  are  present  on  all  specimens 
studied.  Usually  there  are  2  of  nearly  or  quite  equal  size  and  both 
functional  on  each  jaw,  disposed  in  tandem  in  the  median  plane  on  the 
dorsal  jaw  but  somewhat  obliquely  on  the  paired  jaws.  In  some  cases  the 
anterior  stylet  only  appears  to  be  functional,  the  posterior  one  smaller  and 
in  reserve;  occasionally  only  one  jiresent. 

Nothing  has  been  published  dealing  directly  with  the  reproductive 
organs  of  this  species,  though  Johansson  (1914)  has  given  a  brief  account 
of  those  of  Trcmafolxh  Ua.  Numerous  examples  studied  by  me  as  dissec- 
tions, unstained  or  stained  whole  moimts  and  serial  sections,  agree  closely 
with  Johansson's  description.  No  one  of  the  sjiecimens  seems  to  have  been 
in  a  state  of  maxinmm  reproductive  activity.  Mature  spermatozoa  or  ova 
were  rarely  found,  but  the  testes  sacs  and  ovisacs  contain  large  numbers 
of  gametogonia  and  gametocytes.  Many  specimens  have  a  well-defined 
clitellum  extending  over  15  to  15^  annuli  from  X  b5  to  XIII  a2  or  ^  XIII 
b5,  but  in  no  case  is  the  clitellum  thickened  and  prominent  as  is  customary 
on  fully  mature  individuals  of  this  family.  A  noteworthy  condition  is  that 
the  large  individuals  are  frequently  less  developed  sexually  than  the  small 
ones.  The  atrium  is  of  the  Dina  type  with  small  globoid  median  sac  open- 
ing into  a  bursa  which  is  often  partly  everted  as  a  ring  around  the  $  pore. 
The  ectal  or  stalk  end  of  the  atrium  projects  freely  into  the  cavity  of  the 

$  genital  bursa  as  a  short,  conical,  median  penial  papilla  which  was  never 
found  protruding  from  the  gonopore  and  which  api)ears  to  be  incapable  of 
extension  into  a  filiform  penis  as  in  >S.  elorigata.  The  horns  arise  from  its 
summit  on  each  side  of  the  nerve  cord  and  diverge  sharply  nearly  hori- 
zontally caudo-laterad,  passing  into  the  ejaculatory  ducts  opposite  ganglion 
XIII  with  no  marked  constriction  or  change  in  diameter.  The  sperm  ducts 
are  simply  wavy  to  about  ganglion  XIV  where  they  become  greatly  folded 
and  tortuous  but  continue  nearly  uniformly  of  the  diameter  of  the  atrial 
horns  without  any  definitely  enlarged  ejaculatory  bulb  or  sperm  vesicles. 
More  mature  individuals  would  probably  show  enlargement.  At  the  caudal 
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end  of  XIII  the  duct  abruptly  contracts  to  the  capillary  vas  deferens,  along 

which  the  testes  are  arranged  from  ganglion  XVII  to  the  caudal  end  of 
somite  XXIII,    Occasionally  on  one  side  they  fall  a  little  short  of  these 

limits.  The  number  of  testicular  sacs  on  each  side  varies  from  34  to  42, 
the  higher  numbers  jircdominating,  with  the  average  of  20  examples  of 
various  sizes  counted  39.  or  6  on  each  side  of  each  of  the  Gi  somites.  There 
appears  to  be  no  increase  in  nunil)er  with  size  of  the  leeches.  The  9  organs 
consist  of  the  usual  short,  simple  vagina  which  i)as>es  from  the  9  orifice 
to  the  nerve  cord^  beneath  which  it  bifurcates  into  the  2  siinjjle  tiiin-walled 
ovisacs  which  then  extend  obliquely  latcrad  to  the  si)crm  ducts,  ventrad  to 
which  they  continue  nearly  or  quite  to  the  level  of  ganglion  XIV,  never  in 
this  material  further.  At  the  blind  end  they  may  taper  or  become  bulbous. 
No  spermatophores  were  obser\'ed. 

A  careful  search  for  the  gastropore  was  made,  almost  every  specimen 
being  examined  under  a  binocular  microscope  in  good  light,  others  being 
stained  and  mounted  entire  or  as  sections.  Not  the  slightest  trace  of  it  was 
found  so  that  its  al)sence  from  this  material  is  certain. 

These  leeches  inhabit  chiefly  the  shallow  waters  of  rocky  or  shingly 
shores  of  the  lakes  wliere  they  are  found  concealed  under  stones.  A  few 
were  taken  in  small  detached  pools.  Stomach  contents  show  that  the  food 
consists  of  insect  larvae,  snudl  oligochaetcs  and  other  small  invertebrates. 

J\ui:-capsules  were  taken  attached  to  the  under  surface  of  stones,  associ- 
ated with  the  leeclies  at  several  localities.  They  have  the  flattened,  elli]")- 
soidal  form  characteristic  of  the  family  and  measure  from  4.5  to  5.  x  3.  to  3.5 
mm.  All  examined  were  empty  or  contained  only  2  or  3  young  about  ready 
to  leave. 

As  in  many  other  small  species  of  the  family,  the  color  in  life  is  probably 
reddish,  and  traces  of  the  red  blood  color  remain  in  some  of  the  formalin- 
preserved  specimens.  In  all  of  those  in  which  the  pigment  has  not  been 
dissolved  out,  and  more  especially  in  the  larger  individuals,  the  dorsum  is 

more  oi  less  thickly  spotted  with  round  black  or  dusky  dots  which  are 
usually  absent  from  a  median  stripe  and  most  numerous  in  the  paramedian 
fields. 

Th(^  collections  include  exam]iles  from  the  following  stations:  Christy 
Tanganyika  Kxp..  Pask  ColL.  Kigoma,  Lake  Tanganyika.  Xo.  399,  Sept. 
21,  1926.  under  stones  in  shallow  water  on  rocky  shore.  3;  >ame.  422,  Sept. 
30,  25;  same,  587.  Sept.  27,  55;  same.  Kirando,  kake  Tanganyika.  409F, 
Oct.  14,  57;  same,  415,  Oct.  22,  24;  same,  418,  45;  same,  439F,  Oct.  23,  9; 
same,  445,  Oct.  26,  under  stones  50  yds.  from  shore,  14 ;  same,  Kapila,  450, 
Oct.  28,  under  stones  on  muddy  shore,  2,  with  Barbronia  delicata;  Graham 
Coll.,  Bubembe  Is.  Lake  Victoria,  Sta.  77,  Sept.  29, 1927, 3;  same,  Bumbirch 
Is.,  Sta.  41,  Sept.  10,  1927,  1 ;  Worthington  1928  Coll.,  Lake  Albert,  No. 
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84  (1),  near  Buhuka,  Apr.  16,  1928,  under  stones  in  surf,  1-1 ;  same,  Kibero, 
Lake  Albert,  Uganda,  123A  (1),  Apr.  27,  2;  Worthington  1931  Coll.,  Lake 
Baringo,  Kenya  Colony,  shore  of  rocky  island  under  stones,  127(8),  with 
3  B.  tricarinata,  10;  same,  Lake  Edward,  Uganda,  pools  near  north  shore, 
520  (2),  with  B.  tricarinata  and  P.  jaegerskioeldi,  3;  same,  stony  southwest 
shore,  Belgian  Congo,  557,  13;  same,  northwest  shore,  Belgian  Congo,  570 
(1),  13;  American  Museum  of  Natural  History  Coll.,  Barnum  Brown,  near 
Harrar,  Abyssinia,  No.  A5773,  1;  J.  Bequaert  Coll.,  Kisenye,  north  shore  , 
Lake  Kivu,  Belfrian  Conco,  3.  E<zp;  rases  also  were  taken  at  Christy  Nos. 
403,  410,  490E  and  AVorthin^ton  1931.  No.  557,  attached  to  stones. 

The  status  of  Trrnuitobtli  Ihi  Johansson  and  Ilrrpohfldloidea  Kaburaki 
in  relation  to  Sdliftt  remains  to  l)e  considered.  Johansson  (  1909)  originally 
described  his  leech  as  Salifa  perspicax  Blanchard.  Later  he  comi)ared 
examples  of  Blanchard's  material  on  which  he  found  no  dorsal  gut  pore 
opening  externally  at  XV/XVI  and  on  the  basis  of  this  and  other  departures 
from  Blanchard's  diagnosis  of  Salifa  established  the  genus  Trematobdella 
for  his  species  (1913,  14).  In  1927  I  showed  the  generic  union  of  Nema- 
tohdella  Kaburaki  with  Herpohdelloidea  Kaburaki,  and  doubtfully  of  these 
with  Salifa,  and  suggested  their  close  i-elationship  with  Trematobdella.  This 
last  was  on  the  assumption  that  Blanchard,  having  overlooked  in  his  dissec- 
tion and  drawinfj  of  the  pharynx  the  rather  conspicuous  stylets,  mi'iht  have 
done  the  same  for  the  p:ut  pore.  Auuener  in  liis  recent  i)aper  (1930)  goes 
farther,  not  only  definitely  acce]itin^'  the  synonymy  of  the  four  i^enera  but 
also  that  of  the  type  species  of  ;dl  l)ut  IIerpob(U  Uoi(l(  a  in  the  original 
restricted  sense  of  Kaburaki.  While  the  discovery  of  the  pharyngeal  stylets 
and  the  character  of  the  reproductive  organs  definitely  establish  the 
synonymy  of  Nematobdella  and  Herpohdelloidea  with  Salifa,  the  species  H. 
indica  is  quite  distinct  from  S.  perspicax.  Trematobdella,  while  almost 
specifically  identical  with  Salifa  in  every  other  respect,  stands  sharply  apart 
in  the  possession  of  a  dorsal  gut  pore.  Johansson  has  demonstrated  the 
verity  of  this  character  in  the  most  complete  and  convincing  manner  and  the 
canal  is  very  conspicuous  in  a  small  example  (13  nun.  long)  kindly  sent  to 
me  l)y  Dr.  Johansson  several  years  ago.  In  the  Oriental  genus  (lastro- 
stomiibddla  fMoore  1929,  ]).  271)  it  has  been  demonstrated  that  the  gut 
pore  is  absent  in  the  yoimg,  develops  gradually  and  is  fully  open  and 
functional  only  at  maturity.  The  ]u-esent  collei'tions  include  numerous 
examples  of  Salifa  of  all  sizes  from  individuals  newly  hatched  to  fully  grown 
ones  much  larger  than  any  of  Johansson's  specimens  of  Trematobdella  and 
3  times  as  long  as  the  one  examined  by  me.  It  seems  clear,  therefore,  that 
the  absence  of  the  pore  in  Salifa  cannot  be  explained  by  the  youth  of  the 
specimens.  There  remains  the  doubtful  hypothesis  that  the  gut  pore  may 
be  seasonal  in  development,  appearing  and  then  being  closed  and  obliterated. 
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Some  slight  su^estion  of  this  arises  from  the  fact  that  Johansson's  speci- 
mens of  TrematobdeUa  were  taken  in  February  and  March  while  nearly  all 
of  the  Salifa  material  studied  by  mc  was  collected  in  September  and  October. 
However,  there  is  one  lot  ( Worthington  84,  1)  of  14  excellently  preserved 
specimens  taken  in  April  and  measuring  from  6.7  x  1.4  mm.  to  18  x  3.5  mm., 
no  one  of  which  shows  the  slightest  indication  of  a  <iut  \wyc.  It  seems, 
therefore,  tliat  Blancliard  correctly  omitted  the  presence  of  a  <iastropore 
from  liis  dia^iid-is  of  Salifa  and,  notwithstanding  the  remarkable  specific 
resemblance  between  the  two,  that  Johansson  was  justified  in  separating 
TrematobdeUa  especially  for  its  possession  of  that  structure.  At  least  that 
is  the  conclusion  justified  by  our  present  knowledge.  In  addition  it  might 
be  pointed  out  that  this  conclusion  is  supported  by  some  collateral  evidence. 
In  TrematobdeUa  Johansson  found  about  55  testicular  sacs  on  each  side 
distributed  through  somites  XVIII  to  XXIII  (that  is  XX  to  XXV  in  my 
notation)  while  in  Salifa  I  find  about  40  from  the  middle  of  XVII  to  the  end 
of  XXIII  inclusive.  In  the  former  case  there  are  9  pairs  per  somite,  in  the 
latter  only  6  or  sometimes  less.  Johansson  figures  the  stylets  of  Trema- 
tobdeUa as  constricted  between  the  base  and  the  point.  In  Salifa  no  such 
constriction  was  evident  to  me. 

Salifa  elongata,  new  sp.  Plate  27,  fig.  37. 

The  longest  example  originally  measured  in  mm.:  *  Length  75,  to  3 
pore  10.6;  widths,  buccal  1.,  at  S  pore  1.9,  maximum  at  beginning  of  caudal 
third  2.9,  at  anus  2.2;  depths,  buccal  1,  S  1.7,  at  point  of  maximum  width 
1.8,  anus  1.2;  caudal  sucker  1.8x2.2  mm.  The  type  and  other  specimens 
are  somewhat  smaller  but  similarly  proportioned.  A  smaller  contracted 
specimen  measures  32.  x  3  mm.  and  has  the  proportions  of  an  extended  Dina 
fervida. 

Form  extremely  slender,  elongated  and  eel-like,  anteriorly  terete  and 
pointed,  posteriorly  slightly  widened  and  flattened,  as  indicated  by  the 
measurements,  and  with  a  small  sucker.  Consistency  firm  and  hard,  surface 
very  smooth  and  slippery. 

Head  remarkably  prolonged  for  an  erpobdellid,  the  lip  spoon-or  scoop- 
shaped,  semi-elliptical  in  frontal  outline;  its  ventral  margin  straight,  nearly 
at  right  angles  to  the  plane  of  the  buccal  ring,  with  a  well-defined  thickened 
rim  and  small  cavity;  moutli  very  small;  dorsal  surface  arched  from  side  to 
side,  the  profile  in  the  posterior  half  gently  curved,  the  anterior  half  strongly 
curved  ventrad  so  that  the  frontal  border  is  nearly  at  right  angles  to  the 
dorsal.   More  contracted  specimens  have  the  head  relatively  shorter  but  of 

*  Thi.«  spociiiKMi,  orisinnlly  ])iT'Sprvod  in  fonn;ilin,  was  rcoxainiiiod  in  1937  aflor 
having  boon  in  alcohul  for  several  years  and  was  found  to  have  undoruono  extraordinary 
duinkage.  the  length  ha\  ing  become  44  mm.  and  the  distance  lietween  tlie  (-nd  of  the 
lip  and  the  male  pore  7.  mm.  Other  measurements  of  this  and  other  specimens  were 
correspondingly  reduced.  The  surface  has  become  wrinkled,  and  the  tertiary  inter- 
annular  furrows  are  deeper  than  when  first  studied. 
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the  same  peculiar  form.  No  eyes  are  visible  on  any  of  the  entire  speci- 
mens; but  sections  show  them  to  be  arranged  as  in  S.  perspicax,  a  pair  of 
larfjcr  dorsal  ones  on  IV,  one  or  two  pairs  of  lateral  eyes  on  V  and  a  pair  of 

small,  deep,  lateral  accessory  eyes  on  VI  to  X. 

No  thickened  clitellum,  $  gonopore  a  small,  simple  orifice  at  XII 
hl/h2,  on  some  specimens  on  a  low  papilla  due  to  prominence  of  the  atrium, 
and  the  9  gonopore  a  scarcely  visible  minute  orifice  at  XIII  bl/b2, 
separated  by  a  full  somite  of  5  or  10  annuli  according  to  the  method  of 
counting.  On  most  specimens  there  is  no  indication  of  eversion  of  the  $ 
bursa  or  protrusion  of  the  atrium  but  in  2  examples  a  small  cylindrical 
papilla  lies  in  the  opening  and  from  the  orifice  of  2  others  projects  a 
slender,  somewhat  twisted,  penial  filament  about  1.5  mm.  long  and  .2  mm. 
in  diameter  in  one  and  2.  x  .15  mm.  in  the  other,  nearly  uniform  in  diameter 
but  slightly  tapering  from  base  to  tip,  terete  and  perfectly  smooth  in  both. 
Nephropores  are  clearly  visible  on  most  of  the  somites,  especially  of  the 
largest  specimen,  the  1st  on  the  caudal  margin  of  VITI  al  and  the  otiiers  in 
a  corresponding  ]X)sition  on  b2  to  the  17th  on  somite  XXIV.  On  one  speci- 
men a  small  opa(iue  whitish  spot  on  the  floor  of  the  stomach  at  XIV/XV 
was  thought  to  be  possibly  the  inner  end  of  a  gastropore  situated  as  in 
Trematobdcila  but  it  coidd  not  be  traced  to  the  surface  and  nothing  similar 
appears  in  other  si)ecimens  either  entire  or  sectioned.  Anus  unusually  far 
forward,  a  small  orifice  with  raised  and  furrowed  borders  in  the  furrow 
XXV/XXVI.   Caudal  sucker  small,  elliptical,  slightly  longer  than  wide. 

Xo  definite  papillae  or  elevated  sensillae  are  present  but  a  row  of 
minute  sense  organs  runs  across  each  annulus.  The  surface  is  very  smooth, 
shiny  and  slippery.  A  superficial  vascular  net-work  filled  witli  reddish 
blood  is  very  conspicuous  anteriorly,  especially  in  the  pharyngeal  region, 
but  alisent  or  not  evident  in  the  posterior  third.  In  the  preclitellar  region 
the  reticulum  is  fine  and  regular  and  on  the  margins  tends  to  form  a  pair  of 
lateral  vessels;  on  the  clitellum  the  meshes  are  larger  and  fewer  and  behind 
the  clitellum  the  network  is  reduced  principally  to  transverse  vessels,  usually 
one  to  each  tertiary  annulus.  The  wrinkles  referred  to  in  the  foot  note  on 
p.  351,  mostly  follow  tlie  course  of  these  vessels. 

Color:  Color  in  life  probably  reddish  due  to  tlie  l)lood  showing  through 
the  translucent  tissues.  Xo  pigment  is  present  in  any  of  the  specimens  and 
beside  the  red  of  the  blood,  which  remains  in  part,  the  tinting  differs,  prob- 
ably due  to  different  methods  of  fixation.  One  specimen  is  pale  brownish 
yellow,  another  is  gray  and  the  rest  have  tlie  l)0(ly  walls  and  jiharynx 
transparent  and  colorless  (except  for  blood j  and  the  stomach  and  intestine 
a  pale  cream  color  with  traces  of  brown  due  to  botrioidal  tissue. 

Annulatiow.  Difficult  to  see  on  account  of  transparency  of  the  tissues 

and  absence  of  pigment,  together  with  the  shallowness  of  the  furrows,  especi- 
ally at  tlie  cei)halic  region.  C)n  the  other  hand  the  ganglia  of  the  ventral 
chain  and  the  nephropores  are  definite  and  conspicuous  indicators  of  the 
position  of  the  somites.  The  constitution  of  somites  I  to  VI,  constituting 
the  head  region,  could  not  be  made  out.  VII  2-annulate,  the  1st  annulus 
ial  -j-  a2)  twice  the  length  of  the  2nd  and  including  the  1st  free  ganglion. 
VIII  3-annulate  {a2  csl  ^  al  <  aS  {bo  b6)  ),  1st  nephropores  on  al.  IX 
4-annulate,  al  {bl  b2)  much  >  a2  =  b5  =  b6.  X  5-annulate,  bl==b2< 
a£  =  b5<  be.   XI  5-annulate,  bl  =  b2—-a2  slightly  <b5<  be.   XII  to 
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XIV  may  be  interpreted  as  of  either  5  or  10  annuli,  the  tertiary  furrows 
being  quite  evident  and  nearly  as  deep  as  the  secondary,  but  in  j^rofile 
views  the  5  annuli  stand  nut  more  prominently  than  their  siibflivisions. 
On  all  of  these  the  oth  annulus  1^6')  is  distinctly  larger  than  the  others, 
which  are  approximately  equal.  Nephropores  are  on  the  caudal  margin  of 
b2  and  the  gonopores  at  XII  hl/b2  and  XIII  bl/b$  respectively.  XV  to 
XXIII  on  the  type  and  most  of  the  other  specimens  are  clearly  10-annulate, 
with  all  tertiary  subdivisions  (rl  —  c2  and  c9  —  cl2)  of  the  primary  annuli 
al  and  a3  and  secondary  divisions  [bS  and  64),  of  a£.  With  the  exception 
of  the  3rd,  4th  (c3  and  c4),  7th  ic9)  and  9th  (ell)  which  are  somewhat 
longer,  all  aniuili  are  approximately  equal.  Last  (17th)  nephropores  on 
XXIII  d  XXIV  5-annulate  ^xiih  ci2  much  <  a3  (bo  +  b6)=al  (bl  + 
b^)  and  the  tertiary  furrows  still  visible  at  the  margins.  XXV  3-annulate, 
al  >  a2>  aS.    XXVI  2-annulatc,  and  XXVII  1-annulate,  are  post-anal. 

Anatomy:  Owing  to  their  transparency  much  of  the  internal  anatomy 
was  seen  on  entire  specimens,  these  observations  being  verified  and  extended 
by  the  study  of  sections.  Their  extreme  elongation  is  evidenced  by  tlic 
following  data  relating  to  the  spacing  of  the  nerve  ganglia  of  mounted 
specimens  in  comparison  with  related  species.  The  post-oral  (sub-oeso- 
phageal)  ganglionic  mass  composed  of  III  to  VI  lies  in  VI,  the  others  are 
in  the  neural  annuli  of  their  respective  segments.  Ganglion  VII  is  separated 
from  VI  by  less  than  its  own  length  and  the  following  numbers  represent  the 
number  of  times  its  own  length  that  each  ganglion  is  separated  from  the 
preceding  one:  VIII  3*,  IX  6,  X  9,  XI  10,  XII-XIV  11  to  12,  XV  to  XXIII 
about  14,  XXIV  and  XXV  about  10,  XXVI  from  XXV  by  about  its  own 
length  and  from  XXVII.  representing  the  beginning  of  the  caudal  mass, 
by  much  less.  In  the  close  association  of  ganglion  VII  with  the  sub- 
oesophageal  mass  and  of  XV  and  XXVI  with  the  caudal  mass  this  species 
resembles  Trematobdella. 

The  dental  stylets  of  some  specimens  are  dissolved  but  the  remaining 
sockets  show  their  position.  There  are  2  placed  in  tandem  at  the  cephalic 
end  (jaw)  of  each  of  the  3  muscular  ridges  about  midway  between  the 
sui)ra-()es()])liageal  ganglion  and  the  3  triangular  velar  lobes  (paragnaths) 
which  are  well  developed.  On  the  dorsal  jaw  the  2  stylets  are  exactly  in 
the  median  line;  on  the  paired  jaws  they  are  slightly  oblirjue.  The  pharynx 
is  long,  reaching  to  somite  XV,  and  very  powerfully  muscular.  In  the 
absence  of  dissections  it  is  very  difficult  to  determine  from  the  single  series 
of  sagittal  sections  wheilier  the  pharyngeal  ridges  are  straight  (enthylae- 
matous)  or  twisted  through  60"  fstrcpsilaematous) .  They  appear,  how- 
ever, to  be  the  latter  witli  the  median  ridge  dorsal  at  the  anterioi-  end  and 
ventral  for  most  of  the  length  of  the  pharynx,  which  would  be  in  harmony 
with  the  presence  of  stylets  and  large  paragnaths.  There  is  no  distinct 
oesophagus,  the  pharynx  passing  into  the  stomach  without  any  definite 
valves  and  the  muscular  ridges  of  the  pharynx  being  continuous  with  paired 
dorsal  and  median  ventral  longitudinal  epithelial  folds  of  the  stomach. 
Each  of  these  folds  then  splits  into  3  and  between  each  2  of  these  groups  a 
smaller  fold  appears,  making  in  all  12  deep  plications.  Farther  back  this 
regular  arrangement  is  lost  and  all  folds  become  irregular  and  deeper.  The 
stomach  continues  as  a  somewhat  chambered  spacious  tube  to  the  end  of 
XX  where  it  is  separated  from  the  intestine  by  a  strong  sphincter  muscle 
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and  valve.  The  first  part  of  the  intestine  is  a  narrow  tube  with  simply- 
folded  mucous  lining  and  a  heavy  muscular  coat  but  it  becomes  again 
expanded  with  complexly  folded  lining  and  then  tapers  by  a  short  rectum  to 

the  anu^. 

The  reproductive  organs  are  in  general  similar  to  those  of  Salifa  per- 
spicax.  On  the  specimen  sectioned  the  small  testes  sacs  form  a  single  row 
of  41  on  one  side  and  42  on  the  other,  reaching  from  the  ganglion  of  XVII 

tn  tlie  end  of  XXI  or  7  to  8  pair>  per  somito.  On  a  ?pefiinon  mounted 
entire  they  appear  to  continue  to  the  end  of  XXIIT  and  to  number  rather 
doubtfully  about  55  pairs.  The  very  delicate  capillary  vasa  deferentia  lie 
on  the  ventral  longitudinal  muscles  ventral  to  the  testes.  At  the  anterior 
end  of  tlie  series  of  testes  in  XVII  they  bend  dorsad  and  become  abruptly 
enlar<ied  into  the  sjiermatie  vesicle?.  The  latter  have  tliick  muscidar  and 
eiiitlielial  walls  and  expanded  lumena  filled  with  sperm.  Even  in  this 
greatly  extended  worm  they  arc  so  much  folded  that  from  5  to  9  cuts  of  the 
tube  appear  in  each  section  on  each  side  between  the  stomach  and  the 
nephridia.  The  tul)es  increase  in  diameter  gradually  until  in  the  preneural 
part  of  somite  XVI  they  are  about  twice  the  diameter  of  the  posterior  end 
in  XVII  and  the  folds  are  more  open  so  that  they  appear  fewer  times  in 
sections.  Finally  in  XV,  by  further  increase  in  diameter,  due  chiefly  to 
thickening  of  the  circular  muscle  layer,  they  become  the  ejaculatory  ducts, 
which  are  simple,  only  slightly  fiextiotis  and  taper  anteriorly  to  join  the  ends 
of  the  atrial  corntia.  Atrium  a  small  jiyriform,  tliick-walled,  muscular 
bulb,  from  the  broad  roof  of  which  the  simply  curved  cornua  arise,  one  on 
each  side,  and  without  extending  anterior  to  the  atrium,  curve  caudo-laterad 
to  be  joined  by  the  ejaculatory  ducts.  The  tapered  ventral  end  of  the 
atrium  projects  into  tlie  cavity  of  the  S  bursa  as  a  small  muscular  penial 
papilla.  It  is  the  extension  of  this  which  forms  the  short  projecting  i)enis 
described  before.  It  is  neither  an  introvert,  as  in  most  species  of  Hirudidae, 
nor  is  it  an  introverted  atrial  comus  as  was  at  first  supposed.  Sections 
show  it  to  be  the  elongated  papillae,  with  both  atrial  cornua  in  their  normal 
position.  The  $  or^ians  consist  of  a  sliort  slender  vagina  rising  obliquely 
caudad  from  the  $  pore  to  the  nerve  cord  immediately  anterior  to  ganglion 
XIII  where  it  bifurcates  into  right  and  left  ovisacs  which  diverge  and 
become  slightly  bulbous  at  the  closed  ends,  but  in  these  specimens  do  not 
extend  beyond  somite  XIII. 

All  6  examples  of  this  species  came  from  Kirando  on  Lake  Tanganyika, 
some  of  tliem  dredged  from  the  sandy  bottom  in  depths  to  as  much  as  30 
ft.,  others  dug  from  the  sandy  shore.  It  is  evidently  a  burrower  for  which 
its  elongated  form,  pointed  head,  smooth,  slippery  surface,  muscularity  and 
firm  consistency,  like  Amphioxus  or  a  yotmg  eel.  admirably  fit  it. 

Christy  Tanganyika  Exp.,  Kirando,  Lake  Tanganyika,  Feb.  11,  1926, 
No.  452F,  dredged  from  sandy  bottom,  1;  same  No.  453  F4,  dug  from  sand, 
Kapili  Bay,  Lake  Tanganyika.  Nov.  3,  1920,  3;  same,  No.  454F.,  dredged  in 
5-30  ft.,  sandy  bottom.  Mar.  11,  1926,  type  and  1  other.  Type  in  British 
]\Iuseum  of  Natural  History. 
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Barbronia  delicata,  new  sp.  Plate  28,  fig.  62. 

A  very  dainty  little  leech  with  the  cephalic  end  slender  and  tapering 
regularly  in  the  preclitellar  region  to  the  small  head,  the  middle  f  or  more 
of  nearly  imiform  width  with  the  sides  approximately  parallel,  and  the 
caudal  ^  tapering  in  a  gentle  curve  to  the  sucker  peduncle,  moderately 
flattened  throughout  most  of  the  middle  region,  much  more  so  than  in  the 
12  species  of  Salifa. 

]\rcasinonK'nt<  in  mm.  of  the  type  are:  Length  14.3,  to  $  pore  3.7; 

widths,  buccal  liuu'  .4.  at  6  poro  1.2.  maximum  (oaXTX)  1.6.  anu?  .7; 
depths  not  measured  but  nearly  unilornily  from  .4  to  .6;  diameter  of  caudal 
■sucker  .9  mm.   All  of  the  specimens  are  very  nearly  of  the  same  size. 

Lip  subtriaimular,  altitude  about  ^  base.  Labial  eyes  usually  one  pair, 
probably  on  111  but  as  the  annuli  are  undofined  this  was  not  definitely 
determined;  widely  separated  by  nearly  4  times  their  diameter,  conspicuous, 
black,  and  with  the  cups  directed  forward.  On  2  specimens  a  very  minute 
•eye  is  present  before  each  of  the  larger  ones.  On  some  examples  a  pair  of 
small  lateral  buccal  eyes  on  V  but  usually  these  are  absent  or  indiscernible; 
deep-seated,  lateral  accessory  eye«  are  I'cgularly  present  on  somites  VI  to 
IX,  with  some  variation.  Clitelluni  only  faintly  developed  on  somites  XI 
and  XII  and  contiguous  parts  of  X  and  XIII.  Gonopores  separated  by  6 
annuli,  the  $  XII  bl  'b2,  the  9  Xlllbl  b2,  the  former  larp;e  and  circular, 
"transversely  elongated  or  crcscentric  with  the  horns  directed  caudad.  the 
latter  a  very  minute,  round  pore  often  indicated  merely  by  a  whitish  dot. 
No  accessory  glands  or  pores  were  detected  on  any  of  the  specimens. 
Nephropores  not  db-erved.  Anus  a  rather  conspicuous,  slightly  elevated 
ojK'uing  at  the  level  (XXV/XXM)  of  the  anterior  rim  of  the  sucker  and 
well  in  advance  of  the  base  of  the  well-marked  and  mmsually  slender 
peduncle.  Caudal  sucker  circular,  thin,  large  for  an  erpobdcUid.  Surface 
smooth,  without  papillae,  and  sensillae  not  determined. 

Translucent,  colorless  excejit  for  the  eye  i)igmcnt,  duskiness  of  the 
jiostei'ior  i)art  of  the  pharynx  and  brownish  yellow  botryoidal  tissue  in  the 
deeper  parts  which  impart  to  the  caudal  half  a  delicate  cream  color.  A 
pair  of  opaque  white  spots  at  XIV/XV  is  due  to  a  mass  of  mature  sperma- 
tozoa in  the  enlarged  end  of  each  ejaculatory  bulb. 

Anmdation:  Distinct  excejit  on  head  (I-V)  wliei-e  it  is  completely 
•obliterated.  \l  3-annulatc  dorsally.  2-aiuuilate  ^•entrally.  where  al  and 
a2  unite  to  form  the  post-buccai  ring.  \ll  3-annidate,  al  <a2  <.  a3.  VIII 
usually  4-annulate  al  >  a£>  b5==b6  but  on  some  specimens  al  is  divided 
into  ^/  .iiid  making  it  5-annulatc.  IX  5-annulate,  hi  =  b2  <h')  <.a£ 
<b6.  X  (o  XXIV  5-annulate.  bl  =  b3  ^  b-j  <  a?  <  b6,  a3  and  b6  larger 
and  faintly  subdivided.  XXV  3-annulate,  al  >  a2  >  aS.  XX\'I  2-annu- 
late.   XXVII  1-annulate. 

Anatomy:  The  internal  anatomy  agrees  very  closely  with  that  of  B.  iveberi 
(Bl.).  Pharynx  long  and  muscular,  reaching  to  XIV.  strei^silaematous, 
with  the  usual  3  muscular  ridges  twisted  through  60  .  The  stylets,  which 
are  damaged  or  dissolved  in  most  specimens,  are  rather  large,  stout  cones 
of  which  2  ail'  placed  in  tandem  on  the  jaw  end  of  each  muscular  ridge. 
Nothing  distinctive  was  noted  in  the  stomach  or  intestine,  which  are  mostly 
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nearly  empty  but  in  some  cases  contain  remains  of  Ostracods  and  Cope- 
pods.  The  S  bursa  (fio;.  62)  is  imusiially  spacious,  in  sonic  specimens 
flattened  si)her()id.  in  others,  in  which  tlie  atrium  is  retracted,  more  elongated 
and  pyril'orm.  Tlie  atrium  is  very  small,  varying  in  form  from  short 
pyriform  to  more  elongated  fusiform.  The  ectal  or  distal  part  is  thick- 
walled  and  muscular  with  a  very  narrow  lumen,  and  projects  into  the  cavity 
of  the  bursa  as  a  short  eonical  papilla  with  a  ]iore  at  the  apex  which  in  2 
specimens  is  projected  into  the  5  pore.  The  ental  end  has  thinner  walls 
and  a  more  expanded  cavity.,  which  receives  the  paired  ducti  ejaculatorii. 
There  are  no  separate  cornua  distinct  from  the  latter  l)ut  the  narrow 
muscular  ducti  curve  smoothly  laterad  and  caudad  and  liradually  increase 
in  diameter  to  form  the  straight,  elongated,  highly  muscular,  club-shaped 
ejaculatory  bulbs  which  in  XIV  reach  their  greatest  diameter  of  about  4 
times  that  of  the  anterior  end  of  the  duct  and  then  contract  abruptly  into 
the  sperm  duct.  The  latter  are  relatively  coarse  tubes  about  I,  the  diameter 
of  the  ejaculatory  bulbs,  arranged  in  wide  and  close  folds  through  XV  and 
XVI  and  in  XVII  again  becoming  narrowed  to  the  capillary  vas  deferens 
which  continues  to  XIX.  Testes  sacs  only  13  or  14  on  each  side,  forming 
series  extending  along  the  vas  deferens  in  somites  XVII  to  XIX.  The 
vagina  is  a  short,  narrow  tube  rising  nearly  to  the  nerve  cord  where  it 
bifurcates  into  the  short  oviducts  which  gradually  expand  into  the  irregu- 
larly tubular  ovisacs  lying  beneath  the  ejaculatory  bulbs  and  reaching  to 
the  end  of  XIII  or  slightly  into  XIV. 

Christy  Tanganyika  Exp.,  Kapili,  Lake  Tanganyika,  No.  450,  Oct.  28, 
1926,  under  stones  on  muddy  shore,  type  and  19  others  with  S.  perspicax] 
same,  415, 1  with  S.  perspicax.  Type  in  British  Museum  of  Natural  History. 
It  is  possible  that  some  others  may  have  been  included  among  large  lota 
of  young  Salifa  perspicax,  which  they  closely  resemble  superficially. 

The  generic  position  of  this  species  is  doubtful.  On  the  one  hand  it 
re-cmbles  the  Salifa-IIcrpobdcUoidea-Ncmatobdella  complex,  especially 
in  the  possession  of  post-ceiihalic  eyes  and  the  absence  of  accessory  copu- 
latory  pores,  and  on  the  other  Barbronia  strikingly  in  the  peculiarities  of 
the  organs  of  rei)roduction.  For  the  ]iresent,  until  our  knowledge  of  these 
small  leeches  is  more  complete,  and  in  spite  oi  the  differential  features,  I 
prefer  to  i)lace  it  with  the  latter  rather  than  to  establish  a  new  genus.  It 
is  possible  that  when  the  seasonal  and  growth  changes  in  the  reproductive 
organs  of  these  African  Erpobdellidae  are  better  known  a  different  con- 
clusion will  become  necessary.  Specifically  it  differs  in  many  respects, 
especially  in  peculiarities  of  annulation  and  in  the  number  and  distribution 
of  the  testes,  from  any  previously  described  species. 

Mimobdella  africana,  new  sp.    Plate  27,  figs.  39.  40. 

The  type  and  only  s])ecinu'n  in  moderate  contraction  measures  in  mm.: 
Length  33.3,  to  i  pore  7.3;  widths,  buccal  1.8,  $  4.,  maximum  (ca.  XIX) 
6.8,  anus  4.5;  depths  at  same  points  ca.  1.5,  3.8,  3.,  2.,  caudal  sucker  3.6. 
Form  elongate  ovate-lanceolate,  with  the  width  nearly  uniform  in  the  caudal 
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§  (post-clitollar) .  but  regularly  tapered  to  head  in  the  eephalic  ^;  moder- 
ately depressed  in  eaudal  ]-  l)ut  nearly  terete  in  jienital  and  ])ref!;enital 
regions.  Very  firm  and  hard  throughout.  Lip  prominent,  nearly  fiat, 
trianguloid,  with  rounded  apex,  dorsum  smooth  and  almost  free  from  furrows 
and  wrinkles,  venter  delicately  areolated.  Eyes  visible  only  after  clearing, 
one  pair  on  anterior  pavt  of  lip  (somite  not  definitely  determined),  very 
minute,  pigmented,  widely  separated.  Buccal  ring  or  posterior  lip  coarsely 
furrowed  with  deeply  crenulate  margin.  No  obvious  clitellum.  S  pore  at 
XII  dB/h2,  a  large,  transversely  elongated  opening  with  raised  crenulate  lips 
in  a  small,  slightly  tumid,  elliptical  area,  the  whole  and  surrounding  area 
based  on  three  annuli  each  way,  slightly  elevated  to  form  a  low  dome.  9 
pore  at  XIII  c2/h2  a  very  minute  and  inconspicuous  orifice  in  the  furrow  a 
full  somite  of  4  large  and  3  small  annuli  behind  the  ^  pore.  Nephropores 
on  the  caudal  half  of  1st  large  annulus  {h2')  of  most  post-genital  somites  to 
XXIV  but  not  detected  on  XI  or  anterior  somites.  Skin  very  smooth  and 
slippery.  Segmental  sensillae  not  seen  and  non-segmental  papillae  very 
minute.  Under  strong  illumination  and  moderate  magnification  they  can 
be  seen  as  minute  white  dots  on  most  annuli  of  the  caudal  half,  especially 
toward  the  margins.  Farther  oaudad  they  become  somewhat  larger  and  on 
most  of  the  larger  annuli  10  to  12  may  be  counted  in  a  transverse  row.  In 
this  region  also  3  pairs  of  faint  longitudinal  ridges  are  present  on  the  dorsum 
and  extend  on  to  the  sucker.  Anus  large,  well  in  advance  of  caudal  sucker 
at  XXVI/XXVII.  Caudal  sucker,  as  usual  in  the  family,  thick,  with  stout 
peduncle,  about  \  body  width  in  diameter,  dorsum  faintly  ridged,  venter  flat 
and  smooth.  Color  blush  gray,  nearly  uniform  but  paler  on  head  and 
venter.  No  spots  or  other  markings. 

Annuhition :   0\\  ing  to  contraction  the  annuli  are  sharply  defined  except 

on  the  head  but  in  tlie  absence  of  external  criteria  difficult  to  interpret.  The 
presence  of  nephropores  on  post-clitcllar  somites  probably  justifies  the 
determination  of  b2  and  this  is  the  basis  of  the  following  interpretation. 
The  first  2  small  annuli  of  complete  somites  are  therefore  cl  and  cB,  the 
next  3  large  ones  b2,  a2  and  ho  respectively,  the  6th  annulus  of  intermediate 
size  is  cll,  and  the  last  small  one  cl2,  making  7  in  all.  I-IV  arc  constituted 
of  5  very  faintly  differentiated  annuli  on  the  lip.  I  and  II  appear  to  be 
1-annulate,  III  2-annulate  and  IV  2-annulate,  the  last  labial  annulus  uniting 
with  the  first  complete  annulus  (IV  a3)  to  form  the  buccal  ring.  V  3-annu- 
late  dorsally,  2-annulate  vcntrally,  the  first  forming  the  post-buccal  ring. 
VI  3-annulate  both  dorsally  and  ventrally,  al  =  a2<a3.  VII  4-annulatc, 
h5=^h6<al  —  a2.  VIII  6-annulate,  bl  =  b2  <a2=^bo  =  b6.  IX  6- 
annulate,  cl2  =  cll<bl  =  b2  =  aS=h5.  X  6-annulate,  cl2  =  cll<bB 
==  a2  =r  ho  <  bl,  no  subdivision  of  bl.  XI  is  similar  to  X  but  larger.  XII 
is  either  6-  or  7-annulate  bl  being  faintly  divided  into  cl  and  c2  and  nearly 
twice  as  long  as  cll.  XIII-XXII  all  complete  and  7-annulate,  cl  =c2=^ 
€l2  <  cll  <b2  =  a2  =  b5.  The  actual  proportions  of  the  annuli  differ  some- 
what with  the  degree  of  contraction ;  when  very  strongly  contracted  all  of  the 
larger  annuli  may  appear  duplex.  XXITT  5-annulate  a£>bl  =  b2>bS 
=  b6,  the  first  4  all  duplex.  XXIV,  4-annulate.  hi  =  h2<a2<  aS.  XXV 
3-annulate  al>a2>  aS.  XXVI  2-annulate  [al  -{-a2)>  aS;  3  transverse 
rows  of  minute  papillae  correspondmg  to  the  3  primary  annuli.  XXVII 
1  post-anal  aunulus. 
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Unfortunately  nothing  is  known  of  the  internal  anatomy  as  the  single, 
api)aieiul}  immature  specimen  is  not  available  for  dissection.  There  is, 
however,  no  doubt  of  the  correctness  of  the  generic  reference. 

"Mbula  Island,  Lake  Tanganyika,  Northern  Rhodesia,  Miss  C.  K. 
Ricardo,  No.  415,  February  2,  1937.  Taken  on  a  pebbly  beach  on  a  gen- 
erally rocky  shore  with  >in:ill  fish  and  insect  nymphs  ".  Type  specimen  in. 
British  Museum  of  Natural  History. 
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Explanation  of  Plates  25  to  28 

All  leeches  wi n  undw  water  when  photographed  and  except  when  otherwise 
stated  both  dorsal  and  ventral  views  are  shown. 

PlATB  25. 

Fig.  1. — Gtossiphonia  disjuncta.  TjTpe,  Worthington,  Sta.  716,  Lake  Bunyoni.  X  3. 
Fig.  2.—HelobdeUa  conijera.  Paratype,  Omer-Cooper,  Mt.  Chilalu,  Abyssinia.  X 
ca.  3. 

Figs.  3,  4. — Placohdclla  jocgerskioeldi.   Two  small  examples  showing  attached  cili- 
ates.  Avahuli,  Congo,  Lang-Chapin  Congo  Exp.  AJM.N.H.  No.  A  4542. 

X  3. 

Figs.  5,  6. — P.  aspcra.  Dorsum  of  two  and  venter  of  one.  Medja,  Beligian  Congo. 

Lang-Chapin  No.  100.  X  2^. 
Fig.  7. — Same.  Dissection  of  gastric  caeca  from  dorsum.  X  ^h- 
Fig.  8.— P.  jndchra.  Type  and  paratype  from  dorsum.  Christy  Tan^nyika  Exp. 

No.  441.    X  3. 

Fig.  9.—/'.  jnilchra.  Northern  Rhodesia.  Ricardo  No.  49.   X  2i 
Figs.  10,  11.— Theromyzon  cooperi.  A.M.N.H.  5773,  Abyssinia.   X  I3 
Fig.  12.— Placobdella  stvhlmanni.  Worthington  1931,  27(2),  ventral  only.   X  3+. 
Figs.  13,  U.—Phyllobdella  maculata.  Middle  one  type.  Christy  Exp.,  No.  432S, 
Kirando.    X  2+. 

Fig.  16.— P.  maculata.  Portion  of  caudal  fin  of  host  (Barbus  tropidolepis)  showing 

scar  of  attachment.    X  3. 
Fig.  16. — Placohdclla  sLuhlmanru.    Omer-Cooper,  Serpent  Lake,  Abyssinia.    X  ca.  3. 
Fig.  17.— P.  stvMmanni.  A.MJ^.H.  6773,  Abyssinia.  X  IS- 

Plate  26. 

Fig.  18.—Helobdella  conijera.  Type,  Worthington,  Sta.  707A.   X  ca.  3. 

Fig.  19.— Batracobdella  tricarinata.  Worthinpton  1931,  Sta.  520(2).   x  ca.  3. 

Fig.  20/— B.  qundaita.    Paratype.    Omer-Cooiier.  Ahv.-sinia.    X  ca.  3. 

Fig.  21.— Placohdclla  aumt/uttata.    Type,  Worthington,  Sta.  123A.    X  3-|-. 

Fig.  22. — P.  midtislriala.    Du  R.,  Liberia,  Bequaert.   X  2i. 

Fig.  23.— P.  fimbriata.   Worthington.  Sta.  217 A.    X  ca.  3. 

Fig.  24. — MyxohdcUa  ajricana.    Tvpe,  Nairobi.  Christy  1916.    X  1- 

Fig.  25.— Hiriidn  hildchrandii.    Nairobi,  Mearns,  1910,  U.S.N.M.    X  2i. 

Fig.  ^.—Praobdella  guineensis.  Monrovia,  Liberia,  Bequaert.   X  li. 


Plate  27. 

Fig.  27. — M i/xobdt  lla  vmculata.   Type,  Mopu,  Congo,  LanR-Chapin.    X  li- 

Fiji.  28.— //m-//(/o  michaclscrii.    Lake  Naivashi,  Worthington  1931,  Sta.  27(2).    X  U. 

Fig.  29.—//.  xjo.-<tcdli..    X.  Hh()d<'si;i,  KicMrdo.    X  1- 

Fig.  dO.—Limnatis  nilotica.   Abyssinia,  B.  Brown,  A.M.N.H.  Xo.  5773.   X  !• 
Fig.  31.— L.  oligodonta.  Faradje,  Congo,  Lang-Chapin  No.  661.  Johansson  pattern. 

X  1- 

Fig.  32.— L.  (ili(/<)(loitta.   Lake  Xaivashi.  L^.S.N.M.  No.  51304,  Harding  pattern, 

(l()r.<uni  only.  X 
Fig.  33. — L.  ajricaiia.  Lado  Enclave,  Uganda,  US.NJM.   X  l^i* 
Fig.  34.— L.  ohacura.  Type,  Naukluft  Mts.  K.  Jordan.  Dorsum  only.  X  U- 
Fig.  35— L.  fenestrata.  Type,  Bechuanaland,  de  Schauensee,  A.NSJ?.  No.  4172. 

X  u. 

Fig.  36. — L.  fenestrata.   N.  Rhodesia,  Ricardo  252(7).    X  1- 

Fig.  37. — Salifa  elongata.  Type,  Kirando,  Christy  Tanganyika  Exp.  No.  453.  Domun 

only.    X  2. 

Fig.  38.-6".  pcrspirnx.   Abyssinia.  A.M.X.H.  X'o.  5773.    X  18.. 

Fig.  39. — Mimobdella  ajricana.  Type,  Mbula  Isl.,  N.  Rhodesia,  Ricardo,  No.  415. 

X  u. 

Fig.  40.— Same.    Ridil  sido.    X  H- 

Fig.  41. — Liinmilis  uUgudunta.   Ivala,  L.  Tanganyika,  Chri.sty,  1926.    Uunsual  color 

pattern  like  Hirudo  speciosa.  Dorsum  only.   X  2- 
Figs.  42-48. — Dissections  of  reproductive  organs  in  situ.  All  but  44  and  45  from 

dorsal  aspect. 

Fi-;-.  42.— L.  oligodonta.   L.  Xaivashi.  U.S.X.M.  No.  51304.   X  U- 
Fig.  43.— L.  fenestrata.   Type,  A.N.S.P.  No.  4172.   X  li- 
Fig.  4A.—H.  hildebrandti.   Nairobi.   U.S.N.M.  Ventral.   X  H- 
Fig.  45.—//.  .yostcdti.    N.  Rhodesia.  Ricardo,  No.  28a.   Ventral.    X  H- 
Fig.  iQ.—L.  ajricana.    Ciinga.  Angola,  U.S.N.M.  23272.    X  U- 
Fig.  47. — L.  ajricana.    Monrovia,  Liberia.  Bcquaert.    X  li- 
Fig.  48.— L.  fenestrata.   N.  Rhodesia,  Ricardo,  No.  42(6).   X  li- 
Fig.  49. — L.  nilotica.  Jig  Jigam,  Abyssinia,  B.  Brown,  Gastric  caeca,  engorged  with 
blood,  from  dorsum.   X  1. 

Platk  28. 

With  the  exception  of  Fig.  61,  all  drawings  are  outlines  of  dissections  of  the  repro- 
ductive organs,  omitting  the  testes  sacs  and  in  most  cases  showing  the  $  and  $  organs 
in  their  approximate  n  latidu  to  each  otlier.  hr.  hulbus  ejaculatorius ;  cod,  conunon 
oviduct;  de,  ductus  ejaculatorius;  ep,  epididymis;  ga,  albumen  or  oviducal  gland;  g 
XI-XIII,  ganglia  of  ventral  nerve  chain;  o,  ovisac;  od,  paired  oviduct;  pr,  prostate 
region  of  atrium;  ps,  penis  sac  or  stem  of  alriuni;  first  testis  sac;  va,  vagina;  vad, 
vaginal  duct;  vd,  vas  deferens;  $,  male  gonopore;  $,  female  gtjuopore. 

Fig.  50. — Myxobdella  maculata.   Type,  from  dorsum.    X  6. 

Fi'j:.  51. — M.  africdita.    Typ(\  from  vcMiter,  the  atrium  displac(-d  caudad.    X  6- 

Fig.  52. — Praobdella  guincemis.   Monrovia,  Liberia,  from  dorsum,  the  vi^ina  \m- 

folded  and  displaced  caudad.   X  4. 
Fig.  53. — Ilirrtdn  .ycislcdti.   Rhodesia,  Ricardo  28a.    9  organ.?  from  venter.  X4. 
Fig.  54. — Limnati.-i  ubscura.   Type,  Xaukluft  Mts.    From  venter.  X 
Fig.  55.— Same.    Paratype.    X  S. 

Fig.  56. — L.  fenestrata.  Type.  Bechuanaland,  from  dorsum,  the  oviduct  cut  to 
permit  unfolding  of  vaginal  duct.   X  6. 

Fig.  57. — L.  ajriraiKi.    ('un;ia.  .Xnirola.  from  dorsum.    X  4. 

Fig.  58.— L.  nilolira.    Between  Al)y.<sinia  and  British  East  Africa.   U.S.N.M.  Xo. 

5501.  from  dorsum.    X  4. 
Fig.  59.—//.  oligodonta.  Lake  Naivasha.  U.S.NJkI.,  from  dorsum.    ^  X  6,  9 

X  10. 

Fig.  60. — Ilinido  hildebrandli..   Nairobi.   U.S.N.M.   From  dorsum.    X  8. 
Fig.  61.— L.  ajricana.  Lado  Enclave,  Uganda.   U5.N.M.  Right  paired  jaw.   X  40. 
Fig.  eZ.—Barbronia  deUcata.  Christy  Tanganyika  Exp.  No.  460.  Outline  of  atrium 
and  bulbi  ejaculatoria.  Shaded  portion  a  mass  of  q)ermatosoa.  X  ca.  15. 
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STUDIES  nr  AFRICAN  ACSYBIINAE  (OBTHOPTEBA,  AGBIDIDAE) 
PAET  2.   NEW  GENERA  AND  SPECIES,  AND  CRITICAL 
NOTES  ON  PREVIOUSLY-ENOWN  FORMS 

BY  James  A.  G.  Rehx 

C>o(tt(ir  of  Insects,  Acadetny  of  Natural  Sciences  of  Pluhiilcl])liia 

Kel'ercMicc  is  made  to  Pail  I  of  this  series,  which  appeareil  some  time 
past.'  The  present  coiitrihution  is  composed  of  new  and  critical  informa- 
tion in  large  part  assembled  for  use  in  more  comprehensive  sections  of  this 
set  of  studies.  Delay  in  the  completion  of  work  on  certain  relative  large 
and  difficult  genera,  and  the  acquisition  in  certain  very  extensive  locust 


Text-figures  1-4. 

Sr i/i(!nt('lli.r  su'dJiili  new  ticiiu,-  iind  species,  female  (lyi)o).  Mazcras.  Kcn>-a  Colony. 
No.  1. —  Profile  of  intcrocular  porlion  of  head.  (Gically  enlarged.)  No.  2. — Dorsal  view 
of  apex  of  pronotiim.  (Greatly  enlarged.)  Lamelloteltix  bvle  new  species,  female 
(typo).  J.olodorf,  ("aineroons.  No.  3. — ^Dorsal  view  of  pronotum.  (X5-)  No.  4. — 
Lateral  \  ie\v  of  prouotuin.  (X5.) 

series  of  new  genera  of  the  present  group,  has  made  it  advisable  to  have 

the  present  information  available  to  other  students. 

In  addition  to  the  Britisli  Museum  of  Natural  History,  whose  coopera- 
tion has  already  been  acknowled^^ed,  I  wish  to  thank  the  authorities  of  the 
Carnegie  ]\luseum,  the  American  Museum  of  Natural  History,  the  United 


iProc.  Acad.  Nat.  Sci.  Phila.,  LXXXU,  pp.  91-137,  pis.  1-4,  (1930). 
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States  National  Museum  and  tlie  Transvaal  ^Mnscnni,  for  assistance  which 
has  made  the  present  study  possible.  The  collections  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,  and  the  Hebard  Collection  there  deposited, 
have  naturally  been  the  most  imjiortant  source  of  the  data  here  ]iresented. 

In  the  foUowiuLi;  paiics  thri'c  new  <:'enfra  an<l  five  new  species  are 
described,  a  generic  assignment  of  a  previously-known  A\'e>t  African  species 
to  an  otherwise  Oi'iental  genus  \  T(  j  rinda)  is  ina<l('.  thus  adding  the  genus 
to  the  Kthiopian  fainia,  while  certain  new  synonymy  is  established.  The 
distributional  information  here  given  on  certain  species  which  are  briefly 
discussed  adds  very  materially  to  our  knowledge  of  their  range,  while  the 
variational  data  given  on  the  same  forms  should  have  important  bearing 
upon  future  critical  studies. 

Cladonotae 

SEYIDOTETTIX  2  new  genus 

A  member  of  the  same  complex  as  Medinophyllum  Hancock  and  Trypo- 
phyllum  and  Acmophyllum  Karsch,  but  more  nearly  related  to  Medino- 
phyllum than  to  the  others.  From  Medinophyllum  xerophylloide,  the  geno- 
type of  that  genus,  the  present  one  can  be  distinguished  at  once  by  the 
broad  and  even  arcuation  of  the  fastigio-facial  angle  when  seen  in  profile, 
the  more  flask-shaped  frontal  seutellum,  the  retention  of  the  juvenal  type 
of  pronotmn  into  the  adult  condition,  with  the  absence  of  evident  tegmina, 
the  failure  of  the  foliaceous  pronotal  expansion  to  i-cach  tiic  apex  of  the 
caudal  i)roduction  of  tiie  pronottun  and  the  weakly  lamellate  dor>al  margin 
of  the  caudal  femora.  'J1ie  non-perforated  character  of  the  pronotal  foli- 
aceous expansion  will,  in  addition,  separate  Seyidotcttix  from  Trypophyllum, 
while  the  absence  of  juxta-ocular  processes,  the  less  produced  and  epaulet- 
like  caudo-lateral  sections  of  the  lateral  lobes  of  the  pronotum  and  the 
simpler  and  less  dentato-lobate  ventral  margins  of  the  cephalic  and  median 
femora  will  also  distinguish  it  from  Acmophyllum.  The  profile  of  the 
fastigio-facial  angle  and  facial  fastigium  suggests  Hypsaeus,  but  the  non- 
sulcate  pronotal  crest  and  the  lamellate  cephalic  and  median  femora  will  at 
once  distinguish  Seyidotettix  from  that  genus. 

(rcneric  description. — Form  compressed,  semi-ovate,  foliaceo-cristate, 
lacking  evident  tegmina  and  wings.  Head  witli  fa-t iuio-facial  angle  broadly 
arcuate  in  prolile,  no  juxta-ocular  processes  present:  margins  of  facial 
scutellmn  entire,  smooth,  in  profile  low  sinuato-arcuate;  facial  seutellum  in 
cephalic  aspect  broad  ventrad,  margins  regularly  converging  dorsad;  an- 
tennae inserted  slightly  ventrad  of  eyes.  Pronottun  with  outline  of  the  crest 
semi-ovate,  subdeplanate  mesad,  margin  entire,  non-sulcate,-'  cei)halic  angle 

^NaiHcd  for  llic  Iiuamu  Scyid  Said,  Sultan  of  Zanzibar  prior  to  1856.  The  coastal 
strip  of  Kenya  it;  under  the  nominal  suzerainty  of  his  successors. 

'That  is  in  the  sense  A*  rophyllum  and  its  relatives  are  sulcato.  There  is  a  vciy 
fino  niicros('0])i('  grooving  of  the  margin  but  no  more  than  in  Medinophyllum,  which  is 
considered  uou-sulcate. 
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projecting  coplialad  of  head,  caudal  angle  not  reached  by  crest,  the  immedi- 
ate latter  angle  (leplanate.  tran>vc'rscly  emarginato-truncato ;  lateral  lobes 
of  pronotiim  with  single  caudal  sinus.  Cephalic  and  median  femora  foli- 
accous  expanded,  veiitial  margins  undulate,  not  dentato-lobate.  Caudal 
femora  with  dorsal  margin  earinate,  non-lamellate,  ventral  margin  entire, 
non-lobulate.   Caudal  tarsi  ? 

Genotype. — Seyidotettix  swahili  new  species. 

Seyidotettix  swahili  '  new  si)(  cics  {  Plate  29,  figs.  1  and  2;  tcxt-fi.ys.  i  and  2.) 

Tjipr.  —  9:  Mazei'as.  Sevidie  Province,  Kenya  Colony.'"  November, 
1921.    (R.  A.  Dunnner.)    [Hebard  Collection,  Type  no.  1300.] 

Size  medium  tfor  group")  ;  general  form  as  usual  in  the  com]iressed 
cristate  forms;  surface  of  crest,  ventro-cephalic  portion  of  lateral  lobes  of 
pronotnm  and  scapular  areas  of  same  finely  shagreenous  and  also  thickly 
imi)ies-ti-punctate. 

Head  iu  pi'ofile  with  the  arcuate  outline  of  the  occiput  jiassing  evenly 
into  the  faintly  sinuate  arcuation  of  the  lateral  margins  of  the  facial  scu- 
tellum,  with  no  indication  of  a  fastigio-facial  angle;  occipital  interspace 
between  eyes  faintly  less  than  two-fifths  greatest  width  of  head,  median 
carina  ob.solctc  on  occijiut  projier.  juxta-ocular  lateral  jiortions  of  occiput 
with  shallow  impressed  areas;  facial  scutellum  with  its  greatest  width 
(ventradj  slightly  less  than  one-fourth  greatest  width  of  head,  distinctly 
excavate,  lateral  margins  entire,  non-crenulate,  regularly  straight  convergent 
dorsad,  at  ventral  portion  in  profile  the  margins  round  abruptly  and  dis- 
a]ipeai-.  Eyes  in  depth  approximately  equal  to  one-fifth  of  head  depth. 
Antennae  incomplete. 

Pronotum  with  its  median  foliaceous  crest  having  the  convexity  of  its 
margin  not  uniform  and  appreciably  deplanate  mesad,  the  greatest  height 
from  i\\v  ventro-caudal  angle  of  the  lateral  lobes  to  the  dorsal  margin  very 
slightly  less  than  half  of  greatest  pronotal  length  (as  10  to  22),  cephalic 
angle  in  profile  subrectangulate,  caudal  portion  of  pronotum  surpassing  the 
extremity  of  the  crest  by  a  distance  equal  to  one-eleventh  of  the  total 
pronotal  length,  seen  fi-om  the  dorsum  this  area  has  its  lateral  margins 
regularly  but  faintly  arcuate  convergent  to  the  same  degree  as  on  the 
remainder  of  the  caudal  three-fifths  of  the  pronotum,  immediate  apex 
transversely  emarginato-truncatc,  dorsal  surface  of  this  area  subexcavate;  • 
actual  height  of  pronotal  crest  dorsad  of  general  pronoral  tectation  four- 
tenths  of  total  pronotal  depth:  lateral  lobes  with  ventral  margin  strongly 
oblique,  ventro-caudal  production  subquadrate,  with  the  more  ventral  angle 
narrowly  rounded  and  the  more  caudal  one  sharper  and  nearly  a  rectangle, 
Innneral  sinus  distinctly  excised.  <lightly  acute;  scapular  area  relatively 
broad,  nearly  the  jiroximal  fourth  of  the  lateral  margin  occupied  by  a 
marked  concave  emargination  in  the  usual  supra-tegminal  position,  thence 

*  After  the  Swahili  people  of  coastal  East  Africa. 

"Mazeras  is  on  the  line  of  the  Kenya-Uganda  Railway,  sixteen  miles  from  Mom- 
basa, in  the  coastal  >tiip.  elevation  535  feet. 

8  The  structure  of  this  caudal  section  of  the  pronotum  is  similar  to  that  found  in 
the  genus  Diotarus,  of  which  six  Philippine  species  are  now  before  me.  In  numerous 
other  features,  however,  Seyidotettix  is  quite  divergent  from  Diotanit. 
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distad  this  margin  and  the  lateral  carina  ^  regularly  converge,  the  humero- 
apical  carina  (of  Hancock)  diagonally  crossing  the  scapular  area  and  joining 
the  lateral  margin  faintly  distad  of  tho  middle  of  that  jiortion  of  the  latter 
between  the  aniile  at  the  caudal  end  of  the  "  supra-tcgminal  "  emargination 
and  the  apex:  .-urface  of  criest  with  numerous  radiating  vein-like  lines,  the 
impresso-punctations  forming  a  multitude  of  cribrose  pale  points  when 
held  to  the  li^ht.^  these  and  the  surface  shagreen  givinp;  to  this  area,  and 
the  hitler  to  the  cephalic  section  of  the  lateral  lobes  and  the  scapular  area,  a 
very  definitely  rugulose  texture. 

Ovipositor  robust,  tapering,  dorsal  and  ventral  margins  sharply  serrato- 
dentatc. 

Cephalic  and  median  femora  with  the  dorsal  and  ventral  margins  weakly 
lamellate,  the  former  witli  the  greatest  femoral  depth  faintly  more  than  half 
the  length,  of  the  latter  faintly  less  than  half,  in  shape  the  cephalic  femur 
bein^j;  siihelliptical,  the  median  with  the  marjgins  slightly  diverging  distad, 
dor-al  and  ventral  margins  of  both  femora  sinnato-imdulat(\  by  no  means 
lobate  or  even  lobulate.  Caudal  femora  robust,  greatest  dei)th  contained 
two  and  three-fifth  times  in  greatest  length  ;  dorsal  margin  carinate,  non- 
lamellate,  entire,  non-lobulate;  ventro-lateral  carina  slightly  elevated,  entire, 
non-lobnlate ;  ventro-lateral  area  bi'oad.  (le])lanate,  shap'eenons;  ventral 
margin  entire,  carinate,  non-lobulate;  caudal  tibiae  incomplete;  caudal  tarsi 
lacking. 

General  color  dresden  brown,  clouded  with  i)ale  mtnnmy  brown  over 
much  of  the  pronotimi,  ventral  surface  almost  soHdly.  face  largely,  ventral 
surface  of  caudal  femora  in  part  and  cephalic  and  median  limbs  on  external 
surfaces  obsoletely  barred  with  same.    Eyes  cinnamon  brown. 

Length  of  body,  10.6  mm.;  length  of  pronotum,  12.2;  greatest  width  of 
pronotum.  4.7;  grc  att  st  dejith  of  pronotum,  6.29;  greatest  depth  of  crest,  2.5; 
length  of  caudal  femur,  6.62. 

The  occurrence  of  an  unrecofrnized  genus  and  species  in  the  coastal 
section  of  Kenya  is  not  at  all  sinprisiii":,  in  view  of  the  fact  that  this  area 
is  far  less  known  zoologically  than  the  coimtry  a  few  liundred  miles  in  the 
interior.  The  disco\-ei'y  of  S(  ]/i(l<>l(  (fix  helps  to  indicate,  however,  the 
closer  aiiinily  of  at  least  a  portion  of  the  Ihe  of  this  area  to  forest  land  types 
than  is  usually  realized. 

CLADORAMUS  Hancock 

Cladoramus  heros  (P.olivar) 

1908.    Trachyleltix  heros  Bolivar,  Mem.  Soc.  Entom.  Belg.,  XVI,  p.  84.   [Sex  ?; 
Congo.] 

Belgun  Congo,  Uele:  Faradje;  January,  1913;  (American  Museum 
Congo  Expedition;  Lang  and  Chapin) ;  1  9  ;  [A.M.N.H.]. 

"  T'sinii  this  term  in  tho  .«on>e  u.-^cd  l)y  Hancork. 

8  There  is  no  ;ii)i)n)ach  in  the  characlcM-  of  this  niuhitude  of  cribrose  transluceat 
points  to  the  very  dofinito,  few  and  far  larprr  "  windows  "  found  in  Trypophyllum.  The 
condition  in  Seyidotettix  while  more  evenly  di.stributed  and  cribrose,  is  no  more  per- 
forate than  the  pale  and  thin  chitin  areas  in  the  crest  seen  in  Medinophyllum  would  be 
so  considered. 


Copyrighted  material 


1938] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


365 


This  very  remarkable  insect,  which  to  date  has  not  been  reported  since 
its  description,  was  removed  from  the  genus  Trachytettix  and  placed  with- 
out comment  in  Cladoramus  by  Bolivar  in  1911."  Having  before  me  material 
of  all  the  African  genera  of  the  complex  to  which  it  belongs,  I  have  en- 
deavored to  satisfy  myself  as  to  its  generic  position.  There  can  be  no 
question  of  its  affinity  with  Trachytettix  on  the  basis  of  many  details  of  the 
pronotal  and  femoral  stnictiire.  although  the  snpra-cei)halic'  ])r()(lu('ti()n  of 
the  pronotum  into  a  marked  ])ri)('ess  and  certain  details  of  the  vertex,  as  the 
])osition  and  character  of  the  juxta-ocular  si)ines,  are  more  as  in  ( ' ladoramus. 
The  dorsal  margin  of  the  crest  or  carina  of  tlie  pronotum  shows  cephalad 
indication  of  the  median  sulcation  and  niultilobulate  edgings  of  Cladoramus 
and  is  not  of  the  more  Pantelia^like  type  found  in  true  Trachytettix.  It  is 
(luiie  possible  a  new  genus  may  be  necessary  for  the  reception  of  this  species, 
as  it  is  clearly  transitional,  sharing  features  which  in  their  pronounced 
extremes  are  exceedingly  different,  as  witness  Cladoramus  and  Pantelia. 
Until  more  is  known  concerning  this  group,  however,  and  more  material  of 
certain  s])ecies  is  available,  I  do  not  think  the  generic  separation  of  heros 
would  be  advisable. 

The  present  specimen  measures  as  follows:  length  of  body,  8.7  mm.; 
length  of  i)r()notimi.  12.9;  greatest  deptli  of  pronotum  with  lateral  lobes, 
3.44;  width  of  ])ronotum  across  humeral  angles.  3.27;  width  across  ventral 
portions  of  lateral  lobes  of  pronotum,  4.45;  length  of  caudal  femur,  5.2. 

TRACHYTETTIX  Stil 

Trachytettix  bufo  (Costa) 

1864.  Tettix  bufo  Costa,  Annuario  Mus.  Zool.  Univ.  Napoli,  II,  p.  58.   [  9  ;  Natal.] 

SiERBA  Leone:  Njala;  January  26  and  27,  1932,  February  11,  1932, 
October  1931 ;  (E.  Hargraves) ;  3  ^  ,  3  9,1  immature  9  ;  [Brit.  Mus.  Nat. 
Hist,  and  A.N.S.P.]. 

Liberia:  Mount  Coffee;  1  9  ;  [U.S.N.M.].  Muhlenburg  Mission ;  June, 
1892;  1  $  ;  [U.IS.X.M.]. 

Camerooxs:  Lolodorf;  September,  October  and  November,  1926;  (A. 
I.  Good) ;  1  ci  .  6  9  ,  1  innnature  9  ;  |Carneg.  Mus.  and  A.X.S.P.j. 

]ii:L(;iAX  CoxciO.  Staxlkv\  illk:  Stanleyville;  April,  1915;  (American 
Museiun  Congo  Expedition;  Lang  and  Chapin)  ;  1  9  ;  [A.^NLN.H.]. 

Belgiax  Coxco.  Kihaij;-1tl  hi :  Medje;  April  10,  1910;  (American 
Musetun  Congo  Ex]X'dition;  Lang  and  Chaiiin  )  ;  1  9  ;  fA.^LN.H.]. 

Belgian  Coxgo,  Uele:  Faradje;  January,  1912  and  1913;  (American 
Museum  Congo  Expedition;  Lang  and  Chapin),  33  ^  ,  48  9,1  immature  S  , 
1  immature  9  ;  [A.M.N.H.  and  A.N.S.P.]. 


8  Mem.  Soc.  Entom.  Belg.,  XIV,  p.  74. 
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Of  this  extensive  and  interesting  series  but  five  specimens  are  ma- 
croptcrous  with  tlie  caudate  type  of  pronotum.  These  are  a  female  from 
Njala,  Sierra  Leone,  the  Liberian  male  and  female,  one  female  from  Lolo- 
dorf,  Cameroons,  and  a  single  male  from  the  Faradje,  Belgian  Congo 
representative  of  thirty-three  of  that  sex. 

This  series  of  nearly  a  hundred  adult  specimen>,  cip:lity-one  from  a  single 
locality,  when  taken  with  otliers  previously  studied,  representing  in  all 
twenty  nr  more  localities  extendin<i'  from  Sierra  Leone  to  Abyssinia  and 
Natal.  ])resents  a  <i()od  index  In  the  \-ariatinn  which  occui'-  in  T.  hufo.  This 
variation  has  ali'eady  heiii  analyzed  hy  nie  on  tin'  basis  of  previously 
studied  material.'"  The  range  of  structural  A'ariation  noted  in  the  present 
sei'ies  embraces  the  rugosity  of  the  dorsum  of  the  i)ronolum,  the  sharpness 
of  the  same  and  the  exact  type  and  marginal  details  of  the  humeral  pro- 
ductions. These  may  prove  to  have  an  average  regional  association  when 
even  more  comprehensive  and  completely  representative  series  from  a  greater 
number  of  localities  have  been  assembled.  At  this  writing,  however,  I  have 
no  evidence  of  sufficient  weight  to  warrant  the  recognition  of  any  valid 
subspecies  of  bufo.  Relative  to  Sjostedt's  recently  described  su])siiecies 
voltaensis^^  I  would  refer  the  student  to  my  above-mentioned  previous 
discu-sion  of  the  variation  found  in  this  species,  which  has  in  part  been 
quoted  by  Sj(')stedt. 

Tiie  Faradje  series  shows  that,  while  there  is  a  distinct  amount  of  size 
variation  in  an>'  oni'  place,  there  is  a  cei'tain  average  ai)proximat ion  in  each 
locality.  The  i)airs  of  each  sex  from  the  Faradje  series  measured  in  milli- 
meters below  represent  the  extreme  dimensions  found  in  the  abbreviate  type 
of  each  sex,  and  the  measurements  of  the  single  macropterous  male  are  also 
given. 
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The  more  noteworthy  color  type<  seen  in  the  availai)le  series  of  this 
species  are,  first  in  the  general  tone,  which  may  be  blackish  gray,  ashy  gray 
or  dull  ferruginous  (from  Bitje,  Cameroons  only) ;  in  pale  patterns  appar- 
ently independent  of  base  tone,  the  more  frequent  being  the  buff  coloring  of 

loPioc.  Acad.  Xat.  Sci.  Phila..  LXXXII.  pp.  109-110.  (1930). 
*iArkiv  fur  Zoologi,  23A,  no.  17,  p.  4.    13,9;  Pundu,  Upper  Volta.] 
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the  liuincral  expansions  of  tlie  pronotum,  which  varies  in  extent,  and  in  the 
presence  of  restricted  buff  edgings  to  the  caudo-iateral  margins  of  same. 
In  addition  we  find  pale  edgings  to  the  pronotal  sculpture  and  the  limb 
margins.  The  pale  markings  are  probably  genetic  in  character,  as  is  known 
to  be  the  case  in  certain  other  members  of  the  subfamily. 

This  species  has  an  extensive  area  of  distribution,  ranginu'  from  Sierra 
Leone  to  Abyssinia,  Somalilund  and  Usanibara,  Tanganyika  Territory,  soutli 
in  western  Africa  to  Damaraland,  and  in  eastern  Afriea  to  the  Transvaal 
and  Natal.  It  also  occurs  on  the  island  of  Fernando  Po  in  the  Bight  of 
Biafra,  West  Africa. 

ASTYALUS 12  new  genus 

This  very  striking  new  g(>nus,  wliicli  i-  a  typical  cladonotid.  lia-  as  its 
nearest  relatives  Pantelin  Boli\  ar  and  Trachytettix  Stal,  from  both  of  which 
it  can  at  once  be  distingnished  by  the  very  great  reduction  in  <ize  of  the 
jnxta-ocidar  and  nieclio-fastigial  spines  and  tlie  i-eplacenient  ol  a  niedio- 
lonsiitudinal  crest  {P(int(  li(i\  or  series  of  niultidentate  lobes  {  Tracfi !it(  tti.r) 
by  a  median  interliunieral  boss-like  tumidity,  as  well  as  the  presence  of  a 
l)air  of  i)olished  ocelliforni  nodes  on  the  i)ronotal  dorsiun.  From  Pantclia 
the  new  genus  can  also  be  separated  by  liaving  the  cei)halic  margin  of  the 
pronotum  truncate  and  non-cucullate,  and  b\  the  more  definitely  developed 
humeral  angles  of  the  pronotum  and  herring-bone  sculpture  of  the  dorsal 
surface  of  the  caudal  section  of  the  pronotum ;  from  Trachytettix  it  can 
further  be  distinguished  by  the  non-pedunculate  eyes  and  the  non-lamellate 
humeral  angles  of  the  pronotum.  One  of  the  striking  features  of  both  phases 
of  the'  genotypic  species  is  the  jiair  of  polished,  occUiform  nodes  on  the 
dorsum  of  the  pronotum  briefly  cephalad  of  the  line  of  the  humeral  angles. 

Generic  characters. — Surface  rugose,  micro-sculpture  strongly  shagreen- 
ous.  dorsum  of  pronotum  inlcrhumerally  swollen  and  elevated  on  median 
line.  Vertex  transversely  truncate,  juxta-ocular  and  medio-fastigial  sub- 
spiniform  tubercles  present  but  very  short;  eyes  prominent  but  non-peduncu- 
late; frontal  costa  subscutellate,  interantennal  in  jiosition.  scutellar  margins 
in  ]irofile  undulately  arcuate;  antennae  very  slendei'.  shoi't.  Pronotum  with 
cephalic  margin  subtruncate,  non-produci'd ;  medio-longitiulinal  carina  con- 
tinuously evident  but  marked  only  prehumerally  and  intcrlnmierally, 
humeral  angles  distinct  but  little  develojicd;  surface  of  pronotum  with  a 
pronoimced  interhumeral  strumosity  which  is  arcuate  in  i)rofile;  caudal  pro- 
duction of  pronotum  with  spaced  paired  rounded  tubercles  on  each  side  of 
of  median  carina,  a  pair  of  polished  ocelliform  nodes  on  disk  briefly  cephalad 
of  line  of  humeral  angles;  lateral  lobes  of  pronotum  with  caudo-lateral 
angles  deplanate.  lamellate,  bi-  or  tri-dentate.  caudal  margin  with  one 
( brachy])terous  ])hasel  or  two  i  inacr()i)terous  phase)  sinuses.  Tegmina  and 
wings  i)resent  in  macroi)terous  phase,  not  evident  in  brachyptorous  one. 
Cephalic  and  median  femora  with  dorsal  and  ventral  margins  lamellate, 


*2  From  'Aana/of,  a  Trojau,  iu  allusion  to  the  buckler-like  pionotuui. 
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dentato-lobate;  cephalic  tibiae  slip:litly  and  median  tibiae  distinctly  lobate: 
caudal  femora  robust,  ventral  and  ventro-lateral  marfrin?  and  certain 
elements  ol'  the  pattern  of  the  lateral  ])aginae  dentato-lobate.  Caudal  tarsi 
with  proximal  article  comprising  slightly  more  than  half  of  entire  tarsal 
length.  Venter  subdeplanate.  Both  brachypterous  and  macropterous 
phases  known  to  occur. 

Genotype. — Astyalus  strumiger  new  species. 
Astyalus  strumiger  new  species  (Plate  29,  figs.  3-5;  pi.  30,  fig.  6.) 

Type. —  $  ;  Elat,  Cameroons.  November  30,  1926.  (A.  I.  Good.) 
[Carnegie  Museum.] 

Form  robust,  subdeplanate,  caudal  pronotal  production  but  slightly  sur- 
passing apices  of  caudal  femora  (macropterous  phase);  major  surface 
rugosities  rounded  nodose  tubercles,  minor  surface  asperities  consisting  of  a 

dense  and  relatiA'cly  uniform  shaiireen. 

Head  seen  in  cephalic  aspect  with  the  lower  portion  moderately  inflated, 
the  greatest  width  across  the  p:enae  one  and  one-quarter  times  that  across 
the  eyes,  the  genae  moderately  hullate  when  seen  in  same  aspect,  the  genal 
width  also  efjual  to  four-fiftlis  the  greatest  depth  of  the  head:  fasti^ium  seen 
from  dorsum  witli  its  width  e(|ual  to  slightly  less  than  half  width  across  eyes 
(as  3  to  6.5),  its  cephalic  margin  sublruncate,  its  surface  distinctly  con- 
cave, the  occiput  with  a  median  low  shagreenous  node;  paired  juxta-ocular 
tubercles  distinct  but  low,  compressed,  subspiniform  but  rounded  in  profile; 
median  marginal  tubercle  very  low  but  distinct,  blunt.  subsi)iniform:  facial 
seutellum  reaching  from  the  median  ocellus  dorsad  to  between  the  paired 
ocelli,  its  margins  (seen  in  cephalic  aspect)  regularly  straight  convergent 
dorsad,  the  width  ventrad  equal  to  half  the  greatest  length  of  seutellum, 
surface  distinctly  concave  transversely,  margins  sublamellate.  in  ])rorile 
undulately  or  sublobately  arcuate.  Eyes  in  lateral  view  subovate  in  outline, 
moderately  prominent,  appreciably  elevated,  their  ventral  point  on  a  level 
with  the  paired  ocelli,  the  fastigium,  seen  in  ccjihalic  aspect,  very  definitely 
concave  between  tlie  eyes,  its  lowest  point  little  dorsad  of  median  transverse 
axis  of  the  eyes.   Antennae  but  slightly  longer  than  depth  of  head. 

Pronotum  with  greatest  width  across  caudo-lateral  angles  of  lateral  lobes 
equal  to  eleven-twentieths  of  the  greatest  pronotal  length  (brachypte  rous 
phase) :  ceplialic  margin  of  disk  transversely  subtnmcate.  with  two  paii's  of 
spaced  low  nodes,  the  lateral  jiair  at  the  marginal  end  of  the  short,  binodose 
lateral  carinae,  which  are  deeply  severed  by  the  first  transverse  sulcus,  and 
thence  can  be  traced  eaudad  as  a  fine  carination,  indefinite  in  the  folded 
surface  between  the  other  ti'ansverse  sulci,  thence  diverging  to  the  obtuse- 
angulate  humeral  angles,  then  caudad  converging  on  the  caudal  process, 
where  before  becoming  obsolete  these  carinae  are  strongly  angulato-sinuate 
dorsad  of  the  insertion  of  the  caudal  femora:  median  carina  elevated  eroso- 
lobulate  in  the  vicinity  of  the  transverse  sulci,  there  distinctly  compressed, 
then  dropping  to  suboi)solescence  and  then  roundly  rising  in  the  domed 
interhumeral  strumosity,  the  carinal  ridge  of  which  is  subcompressed  and 
erosulate,  thence  dropping  rather  sharply  to  the  carinulate  condition  found 
thence  caudad;  general  surface  of  dorsum  with  the  lateral  portions  of  the 
interhumeral  strumosity  rugulosely  ascending  from  the  humeral  angles  to 
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the  median  carina,  in  cross-section  being  as  a  whole  rectangulate,  paired 
polished  occlliform  node-=  very  distinct,  nearer  lateral  than  median  carinae, 
surface  romitUy  tumid;  immediate  humeral  angles  very  narrowly  lamellate 
and  weakly  projecting  laterad,  seen  from  dorsum  very  briefly  rectangulate; 
surface  of  caudal  process  of  i)ronotum  with  six  paired  and  spaced  rounded 
no(l(s,  between  the  proximal  four  of  which  are  low  intercalated  much  smaller 
tuberculations  or  ridges,  apex  of  caudal  process  blunt  acute,  in  profile 
appreciably  decurved;  lateral  lobes  of  pronotura  with  the  produced,  sub- 
deplanate,  marginally  quinque-digitate  "  caudo-lateral  processes  relatively 
prominent;  single  sinus  of  the  caudal  margin  of  the  lobes  acutely  incised. 
No  evident  tegmina  or  wings. 

Venter  of  tliorax  and  abdomen  distinctly  deplanate:  ovipositor  jaws 
relatively  stout,  particularly  the  dorsal  pair,  compressed,  dorsal  and  ventral 

extensor  margins  rather  strongly  serrato-dentate;  ultimate  sternite  (sub- 
genital  plate)  with  distal  margin  mesad  obtuse-angulate  produced. 

Cephalic  and  median  femora  with  the  dorsal  margins  distinctly  and  the 
ventral  margins  very  strongly  multo-dentate  lamellate,  the  latter  margin  on 
the  cephalic  femora  being  more  fundamentally  trilobate,  on  the  median 
femora  more  generally  deep  erosulate  and  less  lobulate.  the  median  femora 
as  a  whole  l)roader  than  the  cephalic;  cephalic  tibiae  low  triangularly  lobu- 
late proximad  on  the  internal  extensor  margin  and  a  little  more  strongly  so, 
slightly  distad  of  the  same  point,  on  the  external  flexoi  margin.  Caudal 
femora  robust,  distinctly  inflated,  in  lateral  a-pect  with  median  width  eciual 
to  four-ninths  of  the  femoral  length;  dorsal  margin  appreciably  lamellate, 
minutely  crenulato-undulatc,  distad  terminated  by  a  subacute  angle,  which 
is  evenly  flexed  inwards,  and  is  distinct  and  well  separated  from  the  usual 
smaller,  median  pregenicular  l()))ulate  acute  tooth  of  this  margin;  ventral 
margin  bearing  five  spaced,  relati\-ely  low  but  well-marked  trigonal  denti- 
form lobes,  wliich,  as  well  as  the  intervening  portions  of  the  same  margin, 
are  serrulato-denticulate ;  dorso-lateral  face  of  caudal  femora  with  the  usual 
oblique  ridges  well  indicated,  a  median  group  of  three  and  the  distal 
(pregenicular)  one  being  heavier  than  the  others;  dorso-lateral  carina  dis- 
tinct but  low ;  external  pagina  with  two  of  the  median  oblique  elements  each 
bearing  a  dorsal  and  a  ventral  elevated  node,  the  ventral  more  compressed, 
more  lamellate  and  less  truly  nodose  than  the  dorsal;  ventro-lateral  cai'ina 
with  two  or  three  lamellate,  marginally  serrulato-denticulate  lobes  similar  to 
those  of  the  ventral  margin,  the  margin  between  to  a  degree  seri'ulato- 
denticulate:  caudal  tibiae  trigonal  in  section,  dorso-lateral  margins  narrowly 
lamellato-carinate,  with  six  to  eight  major  spinoso-dentations,  between  these 
the  margin  itself  is  finely  serrulato-denticulate:  caudal  tarsi  with  proximal 
article  very  slightly  longer  than  distal  one. 

Allot>/pr. —  S  ;  same  data  as  type  excei^t  date  is  December,  1926. 
Differing  from  the  preceding  description  of  the  female  (type)  only  in 
the  following  imi)ortant  features. 

Size  smaller;  form  and  sculi)ture  almost  exactly  as  in  female. 

Head  with  the  general  inflation  slightly  less  pronounced,  the  width  there 
equal  to  less  than  four-fifths  of  head  depth  (eigh teen-twenty-fifths)  and  but 
slightly  less  than  the  width  across  the  eyes  (as  6  to  6.5) :  fastigium  seen  from 


18  Individually  these  may  be  quinque-  or  tri-digitate. 
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dorsum  with  its  width  equal  to  distinctly  less  than  half  width  across  eyes 
(as  2.6  to  6.5),  other  details  of  fastigium  as  in  female;  facial  scutellum,  eyes 

and  nntonnae  as  in  female. 

Pronotum  with  width  across  caudo-lateral  angles  shghtly  greater  pro- 
jjortionately  than  in  female,  equal  to  seven-twelfths  of  the  greatest  pronotal 
length  (bracliypterous  phase):  general  outline  and  sculpture  of  the  pro- 
notum as  in  the  female  (^xeejit  for  a  slightly  greater  aeeentuation  of  the 
carinae  and  sli<ilith'  more  pronounced  character  of  the  major  tuherculations. 

Ultimate  abdominal  sternite  (subgenital  plate)  subcompressed,  median 
carina  of  ventral  surface  pronounced,  angle  of  margin  seen  in  caudal  aspect 
roundly  acute. 

Limbs  as  described  for  the  female. 

Measubemekts  (in  millimeters) 

Groat  est 

width  of  Length 

Length        pronotimi  Length  of 

Lfiijrth  of  facroo- vontro-        (if  caiKlal 

of  body    pronotum     lateral  augles)  tegiiieu  femur 

S ,  EM,  allotype   6.9  6J7  45  —  436 

9 ,  Elat,  type    92  8.56  4.78  —  538 

$ ,  Njala,  paratype    8.9  14  4.7  1.84  5.36 

In  addition  to  the  ty])e  and  allotype  I  have  before  me  three  male  and  two 
female  paratypes  from  Elat,  Cameroons,  taken  by  A.  I.  Good,  September, 
October  and  December,  1926,  and  from  the  collections  of  the  Carnegie 
Museum  and  the  Academy  of  Natural  Sciences  of  Philadelphia.  These  are 
all  in  the  brachypterous  phase  and  show  no  noteworthy  differences  from  the 
type  and  allotype.  In  addition  I  have  in  hand  from  the  British  Museum  of 
Natural  History  two  macropterous  females,  taken  at  Njala,  Sierra  Leone, 
Xovember.  1931.  hy  E.  Harp;reaves.  and  one  macropterous  male  taken  at 
jMuhlenhur^-  Mission,  Liberia.  .June,  1892.  belon^inu;  to  the  United  States 
National  Mu>euni.  wliicli  I  am  also  considering  parat>'pes.  As  this  phase  of 
tlie  species  sliows  certain  featui'es  which  would  make  its  recotiiiition  more 
diliicult  when  the  brachy})terous  phase  is  not  available,  the  following  note- 
worthy points  of  difference  from  the  foregoing  description  of  the  bra- 
chypterous type  nia\  prove  of  service. 

Form  more  attenuate,  the  caudal  production  of  the  i)ronotum  surpassing 
the  apices  of  the  caudal  femora  by  a  distance  faintly  greater  than  the  length 

of  the  caudal  femora,  the  general  depression  of  the  body  slightly  less  pro- 
nounced, the  sculi)tui'e  and  ruiio^ity  of  the  dorsmn  of  the  jironottun  less  pro- 
nounced although  all  the  elements  of  the  same  are  evident  and  placed  as  in 
the  type. 

Head  as  in  type. 

Pronotum  with  width  across  humeral  angles  contained  six  and  three- 
fourth  times  in  the  frroatest  pronotal  length,  humeral  angles  slightly  more 
pronounced,  more  nearly  rectanguiate  when  viewed  from  the  dorsum  and  in 
cephalic  aspect  seen  to  be  more  distinctly  produced  laterad  than  in  the 
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"brachypterous  phase;  median  carina  less  continuously  indicated  on  caudal 
production  than  in  the  brachypterous  })liaso.  paired  elements  of  the  surface 

souliituro  of  the  ]ii-oooss  as  in  the  other  ])ha>e  l)ut  more  widely  spaced,  ocelli- 
form  nodcji  very  distinct:  lateral  lobes  with  the  caudal  margin  having  both 
the  typical  and  tegminal  sinuses  marked,  the  former  as  in  the  brachypterous 
phase,  the  latter  faintly  sharper  than  a  right  angle. 

Tegmina  elongate  elliptical,  the  greatest  width  contained  two  and  one- 
fourth  times  in  the  tegminal  length,  apex  ratlier  broadly  rounded.  Wings 
surpassing  apex  of  caudal  process  of  pronotum  by  a  distance  equal  to  depth 
of  the  eye. 

Limbs  as  in  the  l)racliy]-)tcrous  phase  excejit  that  the  caudal  femora  are 
slightly  more  slender,  the  greatest  width  of  the  same  being  equal  to  but 
seven-twentieths  (,36%)  of  their  length;  marginal  development  and  surface 
sculpture  as  in  other  phase. 

Color. — ^Almost  uniform,  dully  and  obscurely  mottled  with  fuscous  on 
face  and  faintly  on  pronotum.  ivirticularly  by  tinting  <'f  the  micro-scnl])ture, 
tibiae  and  tarsi  more  or  less  definitely  amiulate  with  fuscous;  indications  of 
the  general  tettigid  paired  posthumeral  triangles  as  seen  in  certain  species. 
General  tone  ranging  from  saccardo's  umber  to  bister,  muunny  brown  and 
carob  brown.  The  type  has  a  base  color  of  saccardo's  mnbci'.  the  allotype 
approaches  carob  brown,  while  the  macropterous  individuals  are  saccardo's 
umber  and  bister. 

Metrodohae 
LAMELLITETTIX  Hancock 
LameUitettix  bule^*  new  species  (Text-figures  3  and  4.) 

Closely  allied  to  the  Upper  Guinea  L.  mampua  Rehn,^'  known  only 
from  the  type  locality  and  Mount  Coffee,  Liberia,  but  differing  particularly 
in  the  lower  fastigial  median  carina,  the  more  distinctly  trigonal  and  less 
arcuately  rounded  second  I  int(M'lium(M'a]  I  lohation  of  the  median  carina  of 
flic  ])fonotuin  as  seen  in  lateral  asjx'ct,  in  tlic  more  inflated  cliaiactci'  of  the 
dorsum  of  tlic  saint'  ai'ca  1  intcrliunicral )  of  the  ])i'onotal  disk,  as  \\  v\\  as  the 
different  disposition  of  the  more  cejilialic  of  the  paired  circular  nodes  present 
interhumerally  in  the  female  of  mampua.  In  addition  there  are  other  less 
clearly  evident  features  of  difference  which  also  may  prove  of  diagnostic 
value  when  lai^er  series  are  examined.  The  possibility  exists  that  bvle  may 
prove  to  be  a  subspecies  of  mampua,  but  without  intei^adation  demon- 
strated by  material  from  the  territory  between  their  ranges  as  at  present 
known,  I  feel  it  unwise  to  assume  the  genus  occurs  in  the  intervening  area 
and  that  the  two  forms  intergrade. 

The  genus  Lamellitetti.v  was  known,  until  1930,  only  from  the  Oriental 
Region,  all  three  species  then  known  being  Indo-Ceylonese.^*'   The  discovery 

' '  Xanird  for  tho  Rule  ]K  ()])1('  of  the  \v('st(>ni  Caineroons. 

15  Proc.  Acad.  Nat.  Sci.  Phiia.,  LXXXII,  p.  123,  pi.  3,  figs.  4-6,  (1930).  [  9  ;  Bendu, 
Sierra  Leone.] 

i<See  Rehn,  idem,  p.  123,  (1930). 
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of  L.  mampua  carried  the  jionus  into  the  West  African  Subregion.  The 

roonp:nitinn  of  L.  hide  extends  the  range  of  the  genus  more  oomprehenpively 
witliin  that  zoogeographic  division  by  showing  its  presence  in  the  Lower 
Guinea  Forest  District. 

lyP'- —  5  ;  Lolodorl',  Cameroons.  September,  1926.  (A.  I.  Good.) 
[Carnegie  Museum.] 

Size  subequal  to  that  of  the  same  sex  of  L.  nri/h/.s  Hancock,  of  Ceyh)n, 
the  genotype,  but  caudal  process  of  pronotuni  more  produced  tlian  in  type  of 
that  species;  form  as  a  whole  very  similar  to  that  of  L.  mampua;  surface 
texture  much  as  in  L.  wampna. 

Head  very  simihar  to  that  of  L.  mampua;  greatest  width  across  genae 
exceeding  by  one-tiftli  that  acro.ss  tlie  eyes;  fastigium  with  proportions  and 
character  essentially  as  in  mampua,  median  carina  of  fastigium  more 
delicate,  less  evident  and  distinctly  lower  than  in  mampua,  the  lesser  eleva- 
tion making  its  cephalic  outline  rotmde(l  ohtuse-angulate,  and  hence  the 
fastigium  less  prominent  in  i)rofile;  facial  outline  between  the  antennal 
bases,  in  profile,  as  in  mampua;  frontal  costa  relatively  broad  (for  genus), 
its  margins,  as  seen  in  cephalic  aspect,  regularly  diverging  ventrad  from  & 
point  briefly  dorsad  of  the  ocelli  A'entrad  to  the  meflian  ocellus,  where  the 
width  separating  them  is  ecjiial  to  half  the  breadth  of  the  eye  seen  in  cephalic 
aspect,  sulcation  of  costa  pronounced,  more  decided  dorsad  than  ventrad. 
Antennae  slender,  fifteen-jointed,  the  distal  three  very  short,  the  nmjority 
elongate,  the  ninth  slightly  greater  in  length  than  first  and  second  combined. 
Eyes  as  in  mampua. 

Pronotum  caudate,  surpassing  apices  of  caudal  femora  by  a  distance 
slightly  greater  than  caudal  femoral  length,  its  general  form  very  similar 
to  that  of  L.  mampua;  cephalic  margin  of  pronotal  disk  subtruncate; 
humeral  angles,  -  as  seen  from  dorsum,  slightly  more  rounded  than  in  L. 
viampua,  greatest  width  across  same  contained  five  times  in  greatest  length 
of  pronotum;  anterior  carinae  short,  low,  not  pronounced,  moderately  con- 
verging caudad;  median  carina  with  emphasis  as  pronounced  as  in  mampua, 
the  major  Csecond)  elevation  of  same  mnw  di-tinctly  trigonal,  and  less 
rounded,  with  a  definite  but  obtuse  angulation  at  the  highest  point  and  a 
low  secondary  or  accessory  arcuation  to  the  cephalic,  or  ascending,  slope,  as 
seen  in  jirofile ;  surface  of  the  interhiuneral  section  of  the  disk  very  definitely 
more  inflafeil  and  elevated  than  in  L.  mampua,  in  transverse  section  between 
the  humeral  angles  showing  a  quite  regularly  angulate,  although  moderately 
obtuse,  tectation,  paired  accessory  prehumeral  carinae  found  in  all  members^ 
of  the  genus  almost  lost  in  the  general  bullation  of  that  area.  sub])arallel, 
quite  shoi't ;  cephalic  iniir  of  posthumeral  tul)ercles  of  the  disk  I'elatively 
small,  in  the  same  transverse  axial  jiosition  as  in  L.  luanipua  but  nuich 
closer  to  the  median  carina,  which  they  immediately  Hank,  rather  than 
adjacent  to  the  lateral  margins,  the  more  caudal  pair,  which  is  the  larger,, 
being  in  essentially  the  same  position  as  in  mampua:  lateral  lobes  of  pro- 
notum as  in  mampua. 

Tegmina  as  in  L.  mampua.   Wings  reaching  to  apex  of  pronotal  process. 

Cephalic  and  median  femora  with  the  general  type  of  lobation  of  the 
dorsal  and  \'entral  margins  as  in  mampua  but  the  ventro-proximal  lobe  is 
appreciably  smaller,  less  evident,  and  more  rounded  than  the  ventro-distal 
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one  in  the  type  of  niampua.  Caudal  femora  with  greatest  depth  contained 
three  times  in  length,  carinae  much  as  in  mampiui  but  dorsal  one  with  fewer 
(at  most  two)  spaced  lobations  proximad  of  the  pregenicular  dentiform  one; 
external  pagina  with  its  pattern  consisting  of  six  or  more  clearly  defined 
oblique  serrulate  carinae  in  the  ventral  half  or  more  of  the  pagina,  the  dorsal 
section  with  five  groups  of  raised  serrulations,  the  axes  of  these  groups  at 
right  angles  to  the  more  ventral  paginal  carinae,  carina  bounding  the  pagina 
ventrad  provided  with  a  median  low  triangulate  lobulation.^'  Caudal  tibiae 
with  six  external  and  seven  internal  spinules.  Caudal  tarsi  incomplete; 
character  and  disposition  of  pulvilli  of  proximal  article  as  described  for  L. 
mampua. 

Ovipositor  jaws  roliust,  distad  narrowing  in  depth  from  proximal  third, 
marginal  teeth  very  strong.  Ultimate  sternite  (subgenital  plate)  V-shaped 
in  transverse  section,  distal  margin  straight,  transverse,  except  for  a  sub- 
angulate  median  production  which  fits  between  the  basis  of  the  ventral 
ovipositor  valves,  and  the  ventral  surface  of  wliich  is  polished,  as  contrasted 
with  the  shagreen  of  the  remainder  of  the  sternite. 

General  base  color  prout's  brown,  paling  on  sides  of  caudate  production 
of  pronotum,  tegmina  and  pleura  and  blotches  in  the  proximal  section  of 
the  caudal  femora  to  russet  and  tawny,  the  usual  posthumeral  paired  spots 
on  the  pronotal  disk  and  scattered  spots  on  tegmina,  lateral  portions  of 
caudate  production  of  pronotum,  lateral  aspects  of  abdomen  and  limbs 
blackish  fuscous.  Wings  suffused  with  blackish  fuscous,  the  costal  field 
distad  subopaque  buckthorn  brown  clouded  with  fuscous. 

Length  of  body,  10.6  nun.;  length  of  jironotum.  19.6;  greatest  width  of 
pronotum  across  humeral  angles,  3.58;  length  of  tegmen,  2.44;  length  of 
caudal  femur,  6.52. 

The  type  of  this  species  is  unique. 

PSEUDOMITRARIA  Hancock 
Pseudomitraria  pontificalis  (Reliii) 

1904.   Mitraria  pontificalis  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1904,  p.  664.    [  $  ; 
Mount  Coflfee,  Liberia.] 

Belgian  Congo,  Stanleyville:  Stanleyville;  April,  1915;  (American 
Museum  Congo  Expedition;  Lang  and  Chapin) ;  1  $  ;  [A.M.N.H.]. 

Belgun  Congo,  Uele:  Yakuluku;  November,  1911;  (American  Museum 
Congo  Expedition;  Lang  and  Chapin);  1  9;  [A.M.N.H.].  Faradje; 
January,  1912  and  1913;  (American  Museum  Congo  Expedition,  Lang  and 
Chapin);  1  5 ,  12  9  ;  [A.M.N.H.  and  A.N.S.P.]. 

These  specimens  have  been  compared  with  a  paratypic  female  in  the 
Academy  collection  and  found  to  show  no  noteworthy  differences,  except 
that  the  degree  of  production  of  the  fastigium  fluctuates  appreciably.  In 
one  extrome  the  length  of  the  fastigium  ceplialad  of  the  cephalic  margin  of 
the  eyes  is  subequal  to  the  greatest  fastigial  width,  while  in  the  other  the 
greatest  length  is  but  nine-tenths  of  the  width.   Between  the  two  extremes 


■■"This  and  a  smaller  one  placed  half-way  to  the  pregenicular  constriction  are  also 
present  in  mampua.   The  second  one  is  not  seen  in  tlie  type  of  bule. 
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are  regular  intermediates  and  both  types  occur  in  the  female  sex.  In  no 
case,  however,  is  the  production  sufficiently  short  and  in  any  way  blunt 
enough  to  cause  confusion  with  the  Angolan  P.  lunda  Rehn,^®  which  is  here 
referred  to  the  new  genus  Thibron. 

The  present  record-;  extend  the  range  of  this  species  very  greatly  to  the 
eastward,  and  both  within  and  without  tlie  forest  area.  All  previous  records 
were  from  Liberia. 

THIBRON      new  genus 

A  relative  of  PscudoDiifraria  Hancock,-"  but  readily  separated  by  a 
number  of  differential  features,  among  which  may  be  mentioncMl  the  less 
compressed  form  and  less  ([uadrate  cross-section,  the  imdulate  instead  of 
evenly  evident  and  direct  median  carina  of  same,  the  but  slightly  excavate 
vertex,  the  stouter  and  far  less  attenuate  caudal  femora  and  the  proximal 
article  of  the  caudal  tarsus  being  distinctly  longer  than  the  distal  one. 

The  genus  comprises  the  genotype  and  another  specieS)  here  described, 
and  T.  lunda  (Rehn)  .^^ 

Generic  description. — Form  slightly  compressed,  slender,  dimorphic  in 

pronotal  and  wing  development.  Head  rostrate,  face  markedly  retreating; 
fastigium  of  vertex  triangularly  in'oduced.--  length  of  same  ce])hahul  of  eyes 
less  than  interocular  width  at  cephalic  point  of  eyes,  lateral  margins  of 
fastigium  carinate,  median  carina  present  cephalad  of  eyes,  surface  of  vertex 
but  narrowly  impressed  within  margins;  frontal  costa  sulcate  between  ocellar 
groujis;  jiaired  ocelli  ]daced  between  centers  of  eyes;  antennae  inserted 
between  lower  parts  of  eyes,  slightly  shorter  than  head  depth,  simple,  slender, 
composed  of  thirteen  articles.  Pronotum  with  median  carina  continuously 
indicated,  slightly  to  appreciably  undulate  in  profile,  especially  cephalad  of 
humeral  angles;  surface^  of  pronotal  disk  with  or  without  short  accessory 
paired  carinulae  inteihumcrally.  Cephalic  and  median  limbs  simjile.  non- 
lobate.    Caudal  femora  moderately  robust,  dorsal  carina  entire  from  base 

Fseiuiomilraria  lunda  Jiehn,  Proc.  Acad  Nat.  Sci.  Pliila.,  LXXXII,  p.  134,  pi.  4, 
figs.  6-10,  (1930).    [?  ;  Upper  Luena  River,  Mexico  District,  eastern  Angola.] 
1"  From  W/73/'(,)r,  Thibron,  a  Spartan  general. 

20 1  have  already  given  a  resume  of  this  genus  and  the  species  referred  to  it  in  1930 
(Proc.  Acad.  Nat.  Sci.  Phila.,  LXXXII,  pp.  133-135,  pi.  4,  (1930)  ),  as  well  as  discussed 
the  iirohahlp  fipncric  rplalionshiji.  I  am  now  vory  dofiiiiloly  alilo  to  confii-iu  the 
suggestion  then  made  that  "  the  future  may  possibly  show  that  Mirialra  and  Fscudo- 
mitraiia  are  not  closely  related,  and  the  gross  similarity  of  head  structure  is  due  to 
])aralloIism  and  not  true  relationship."  I  have  recently  been  able  to  examine  material 
of  the  Neotropical  genus  Miriatra  and  now  can  fully  confirm  my  earlier  impression 
that  these  genera  are  not  closely  related,  l)ut  instead  re])resent  jiarallel  specialization 
in  head  structure  in  stocks  which  are  respectively  Ethiopian  {Pseudomilraria)  and 
Neotropical  (Miriatra).  Clearly  Pseudomilraria  ia  a  derivative  of  the  same  stock  as 
DhidliUix  and  Ihcotctlix.  and  my  Psfudomitraria  lunda,  described  in  1930,  should  be 
remo\  ed  to  the  new  genus  here  described. 

21  Pseudomilraria  lunda  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXXXII,  p.  134,  pi.  4, 
figs.  6-10,  (1930).    [$  ;  Upper  Luena  River,  District  of  Moxico,  eastern  Angola.] 

22  While  produced  to  a  decided  degree  the  fastigium  in  Thibron  is  not  of  the 
strongly  deplanate  and  lanceolate  type  seen  in  Pseudomilraria.  It  is  difficult  to  express 
tlie  (haiacter  of  development  foimd  in  all  the  species  of  Thibron  except  by  the  use  of 
negative  features. 
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to  pregenicular  angle ;  caudal  tarsi  with  proximal  article  distinctly  sur- 
passing the  distal  in  length. 

Genotype. — Thibron  mombuttu  new  species. 

The  tlirt'c  species  here  rofcrrccl  to  the  genus  Thibron  can  be  distinguished 
by  the  following  purely  artificial  key: 

1.  Pronotum  with  greatest  \vi(hli  across  humeral  angles  contained  more 

tlian  six  times  in  pronotal  length ;  surface  of  pronotal  disk  with  jiair  of 
supplementary  cariiiac:  median  carina  of  jn'onotum  nearly  straight, 
continuous.  Tegminal  ai)ices  definitcl}'  acute.  Caudal  femora  more 
slender,  with  depth  contained  three  and  one-half  times  in  length  of 

same.    (Angola.)   h/mla  fRchn) 

Pronotum  with  greatest  width  across  htnneral  angle-  conlained  five  and 
one-half  times  oi'  less  in  pi'onotal  length;  surface  ol  ])r()notal  disk  lack- 
ing paired  supplementary  carinae;  median  caiina  of  ])ronolum  more 
undulate.  Tegminal  apices  more  rounded.  Caudal  femora  heavier, 
with  depth  contained  little  if  any  more  than  three  times  in  length  of 
same   2 

2.  Form  more  elongate.    I'^astigium  of  vertex  acute  pr{)duced  as  seen  from 

dorsum.  Median  carina  of  pronotum  with  all  imdulation  i)resent 
cephalad  of  line  of  humeral  angles,  highest  point  interhumerally.  Pro- 
notum as  a  whole  somewhat  broader  across  humeral  angle?.  Pronotum 
caudate.  Wings  full  developed.  Cephalic  and  me(linn  femora  pro- 
portionately deeper.    (Cameroons.)   nx  iidn.v  nvw  species 

Form  more  abbreviate.  Fastigimn  of  vertex  rectangidate  produced  as 
seen  from  dorsum.  Median  carina  of  pronotum  with  a  definite  portion 
of  undulation  caudad  of  line  of  humeral  angles,  highest  point  at  line  of 
princii)al  transverse  sidcus.  Pronotum  as  a  whole  nai'rower  across 
humeral  angles.  Pronotum  abbi'eviate.  W  ings  not  evident.  Cephalic 
and  median  link  proportionately  more  slender.    (Belgian  Congo.) 

mombuttu  Rehn 

Thibron  mombuttu-^  new  species  (Plate  30,  figs.  7  and  8.) 

Compared  with  the  female  sex  of  T.  lunda  (Rehn)  the  present  species  is 
seen  to  differ  in  the  interspace  between  the  eyes  being  narrow,  equal  to  less 
than  two-fifths  of  greatest  width  across  eyes  instead  of  one-half  of  same,  in 
the  median  carina  of  the  vertex  being  not  at  all  eyident  caudad  of  the 
middle  of  the  eyes,  while  the  vertex  itself  has  the  lateral  angles  of  the  margin 
less  produced,  in  the  face  having  the  interocellar  break  in  outline  much 
more  decided,  the  interantennal  section  of  the  frontal  costa  more  arcuate  in 
profile,  in  the  pronotinn  being  broader,  stouter  and  with  the  greatest  width 
across  the  humeral  angles  contained  three  and  three-tenths  times  in  the 

-■''Hancock  rcjrularly  I'cftM-s  to  this  i)oiiit  as  the  "  M:('niciilar  spine",  hul  it  is  rarely 
spinose  and  is  not  truly  genicular.  Pregenicular  angle  is  more  accurate  as  to  position 
and  development. 

After  till'  Monil)Uftu  peojile  of  the  northeast  cm  Relfiian  Conjio,  one  of  who.se 
chiefs  (Ekibondo)  was  very  cooperative  and  helpful  to  the  members  of  the  George 
Vanderbilt  African  Expedition  of  1934. 
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greatest  length  of  same,  instead  of  six  and  three-tenths,  in  the  absence  of 
supplementary  interhumeral  earinae  from  the  pronotal  disk,  in  the  median 
carina  of  the  pronotum  being  appreciably  undulate,  in  the  tegmina  being 
broader,  the  width  three  instead  of  four  in  length,  in  the  longer  and  stouter 
caudal  femora  and  the  cephalic  and  median  femora  being  more  slender  and 
elongate. 

Ti/jx  . —  9  ;  Ekibondo's  Village,  between  Niangara  and  Diinsii,  Uele 
District,  Belgian  (  'oiiLni.  Septeiiilx'r  25,  1934.  (George  Vanderbilt  African 
Expedition  of  1934;  J.  A.  G.  Rehn,  on  bare  ground  of  native  trail  and  tall 
grass  area?,  alonn  the  edge  of  forest  ])atches.)  [Academy  of  Natural 
Sciences  of  Philadelphia,  Type  no.  5503.  | 

Size  nuMliunr.  fonn  siibcompressed,  subquadrate  in  cross-section,  moder- 
ately tectatc  dorsad;  i)ronotal  extremity  abbreviate,  tegmina  present,  wings 
not  evident;  surface  of  pronotal  dorsum  rugoso-granulose  with  numerous 
small  cicatriform  points  interhumerally. 

Vertex  as  seen  from  dorsum  proje('tin<!;  cephalad  of  the  cephalic  point  of 
eyes  a  distance  almost  etpial  U)  one  and  one-half  times  the  width  of  vertex 
at  same  point  (as  1.75  to  3),  in  outline  slightly  more  obtuse  than  a  right- 
angle,  the  immediate  apex  very  narrowly  rounded,  the  lateral  borders  of 
production  nearly  straight  oblique  divergent,  rounding  caudad  to  the 
moderately  caudad  converpng  juxta-nculnr  margins;  surface  of  vertex 
narrowly  impressed  within  margins,  deeply  so  only  at  apex,  lateral  margins 
moderately  carinate,  median  carina  indicated,  and  there  decidedly,  only  in 
the  portion  of  vertex  cephalad  of  eyes;  fastigio-facial  angle,  as  seen  in 
profile,  subacute  with  immediate  ajiex  bluntly  rounded:  occipital  line  seen 
in  prohle  moderately  arcuate-ascendant  to  vertex:  facial  line  distinctly 
retreating,  sinuate  between  paired  ocelli  and  faintly  so  at  median  ocellus, 
the  inter-antennal  arcuation,  as  seen  in  profile,  distinct  but  low:  frontal 
costa  low  lamellate  venti-ad  of  vertex,  forking  briefly  dorsad  of  the  ])aircd 
ocelli,  which  are  between  the  middle  of  the  eyes,  tlie  margins  subjiarallel 
thence  ventrad  to  their  encompassing  of  the  median  ocellus,  sulcation  pro- 
nounced, V-sliaped  in  section.  Eyes  but  moderately  prominent,  in  cephalic 
aspect  the  widtli  across  them  is  seen  to  be  sliulitly  less  than  that  acro-^s  the 
genae.  in  outline,  as  seen  in  lateral  as])ect.  ovoid-trigonal,  the  greatest  depth 
but  slightly  greater  tlian  width  ventro-caudad. 

Pronotum  abbreviate,  apex  of  caudal  production  failing  to  reach  the 
apices  of  the  caudal  femora  by  a  distance  subequal  to  dorsal  length  of  head, 
greatest  width  across  caudo-lateral  angles  of  lateral  lobes  of  pronotum 
contained  slightly  more  than  two  and  one-half  times  in  pronotal  length,  that 
across  humeral  angles  of  pronotum  three  and  nine-tenth  times  in  length: 
cephalic  margin  of  pronotal  disk  low  arcuate;  anterior  carinac  distinct, 
rather  widely  separated,  slightly  diverging  caudad,  deeply  interrupted  by 
the  cephalic  transverse  sulcus;  lateral  earinae  distinct  but  not  high,  rather 
w^eak  in  the  interhumeral  region,  caudad  continuous  and  distinct  to  caudal 
apex;  humero-apical  earinae  very  distinct,  marked  cephalad  almost  to  the 
principal  transverse  sulcus,  humeral  angles  ver>'  slight  as  seen  from  dorsum, 
no  more  decided  than  in  F^eudomitraria  pontificaLis,  then  distad  moderately 
sinuate  dorsad  of  tegmina;  median  carina  entire,  distinctly  and  moderately 
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elevated  throughout,  in  profile  definitely  but  not  at  all  strongly  multiundu- 
late,  slightly  lii^lier  at  the  principal  transverse  sulcus  than  elsewhere ;  surface 

of  dorsum  subslia<ireenous  witli  numerous  small  -uhcieatriform  nodulose  non- 
linear asperities  scattered  chiefly  in  tiie  inter-iiumeral  area:  lateral  lobes 
with  dorsal  length  to  tegminal  sinus  equal  to  one  and  one-third  times  the 
greatest  (caudal)  depth  of  same:  ceijhalie  margin  straight  oblique,  ventral 
mar,u:in  nearly  straight.  l)Ut  slightly  declivent  caudad.  ^•entr()-eaudal  lobe 
aeute-angulate.  its  immediate  apex  narrowly  arcuato-truncate,  seen  from 
dorsum  slightly  but  definitely  deflected  ventro-laterad,  tegminal  sinus  but 
slightly  more  obtuse  than  a  right-angle,  A  cntral  sinus  rectangulate,  the  angle 
itself  narrowly  rounded,  intervening  lobe  obtuse-angulate :  -cajiular  area 
narrow,  subecpial  in  width  in  cephalic  half,  evenly  narrowing  in  caudal  half, 
failing  to  reach  half-way  from  humeral  angle  to  apex  of  pronotum. 

Tegmina  elongate  elliptical,  reaching  to  slightly  caudad  of  middle  of  pro- 
notal  scapular  field,  apex  rounded,  normally  exposed  width  contained  three 
times  in  length  of  tegmen,  areolatc  reticulation  of  surface  irregular  and 
coarse.    W  ings  not  evident. 

Ovipositor  valves  strongly  compressed,  in  lateral  view  elongate  and 
slender,  dorsal  valves  narrowing  distad,  ventral  valves  less  definitely  attenu- 
ate, both  pairs  sigmoid  to  a  greater  (ventral)  or  lesser  ( dorsal  i  degree, 
immediate  apices  of  both  pairs  a])prcciably  subfalcate,  dorsal  margins  of 
dorsal  i)air  and  ventral  margins  of  ventral  pair  serrato-dentate ;  ultimate 
stemite  (subgenital  plate)  medio-longitudinally  carinate  ventrad,  distal 
margin  arcuato-angulate,  median  jioint  briefly  acute,  recurved. 

Cephalic  and  median  femora  simple,  noii-lobate;  cejjhalic  jiair  witli 
greatest  de]Jtli  contained  slightly  more  than  four  and  one-half  times  in  their 
length,  median  pair  with  depth  contained  three  and  three-fifth  times  in 
length,  cephalic  face  of  median  femora  with  two  carinae  other  than  the 
marginal  ones,  the  ventral  of  the  two  the  more  sliarply  ele\-ated:  caudal 
femora  relatively  stout,  with  greatest  depth  contained  three  times  in  greatest 
length  of  same,  not  at  all  deplanate  laterad,  dorsal  margin  regularly  arcuate 
in  proximal  two-fifths,  thence  weakl\  sigmoid  to  pregenicular  angle,  the 
dorsal  carina  entire,  very  minutel\'  dciiticul.'ite.  \-(>ntral  margin  distinctly 
straigliter  than  dorsal;  dorso-lateral  face  with  at  least  ten  definite  oblique 
subshagreenous  very  low  rugae;  lateral  pagina  with  oblique  striae  clearly 
cut;  ventro-lateral  face  sparsely  micro-granulose:  caudal  tibiae  with  lateral 
extensor  margins,  and  ])articularly  the  internal,  sublamellate,  with  seven 
external  and  six  internal  spines:  caudal  tarsi  with  proximal  article  nearly 
one  and  two-fifth  times  as  long  as  distal  (as  25  to  18),  distal  pulvillus  on 
proximal  article  slightly  longer  than  the  proximal  or  median  pulvilli,  which 
arc  subefiual  in  length. 

Pale  base  color  buckthorn  brown,  paling  to  ochraceous-buff  on  the  tai'si, 
heavily  and  quite  solidly  infuscate  with  miunmy  brown  over  a  large  part  of 
the  body  as  follows:  face,  genae,  eyes  and  lateral  lobes  of  pronotum  solidly 
dark,  lateral  areas  of  abdomen  almost  solidly,  the  pleura  and  most  of 
external  surfaces  of  caudal  femoi'a  (excejit  distad  on  the  dorso-lateral)  as 
well  as  cephalic  and  median  femora,  largely  infuscate,  tegmina  clouded  with 
prout's  brown,  the  scapular  area  of  the  pronotum  with  its  cephalic  two-thirds 
solidly  munnny  brown:  dorsimi  of  pronotum  and  vertex  and  occiput  with  a 
distinct  but  indefinite  medio-longitudinal  narrow  clouding  of  mummy  brown, 
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divided  by  a  paler  pencilling  along  the  median  carina,  while  the  lateral 
intersulcal  areas  of  the  disk  arc  quite  jiale:  antennae  jiale  mummy  brnwn. 

Lenp:th  of  body.  12.8  mm.;  length  of  !)ronotiim.  8.50;  greatest  width  of 
pronotum  acrotss  lateral  lobes,  3.31;  greatest  width  of  pronotum  across 
humeral  angles,  2.18;  length  of  tegmen,  1.76;  length  of  caudal  femur,  6.71. 

The  t  \  i)e  of  this  most  distinctive  species  is  unique.  It  was  taken  from 
the  earth  of  a  narrow  native  trail  which  threaded  its  way  between  groups 
of  huts,  each  with  its  little  clearing  for  manioc  and  other  staples.  In 
September,  in  the  latter  part  of  the  wet  season,  the  country  about  Ekibondo's 

Village  was  largely  covered  with  that  grass,  reaching  well  above  one's  head, 
which  is  so  marked  a  feature  of  the  district  to  the  north  of  the  Congo  forest. 
Scattered  finite  widely  thi'ougli  the  grassland  were  m.'uiy  patches  of  forest, 
chiefly  along  the  streams,  usually  narrow  or  at  least  of  limited  extent,  the 
gallery  forest  "  of  many  zoogeograpliers.  Under  Sejjtember  conditions 
insect  collecting  outside  of  the  forest  i)atches  was  largely  a  matter  of 
following  trails  and  working  the  edges  of  occupied  or  recently  abandoned 
clearings.    Elsewhere  the  grass  precluded  the  use  of  an  insect  net. 

Thibron  mendax  new  species  (Plate  30,  figs.  9  and  10.) 

While  the  genotypic  species  of  this  genus,  T.  mombuttu  Rehn,  described 
above,  is  known  only  from  the  female,  and  the  present  species  only  from  the 
male  sex,  they  clearly  do  not  represent  ojjposite  sexes  of  the  same  form. 
Instead  the  relationshij)  of  tucnda.v  is  more  definitely  with  T.  luti<l(i,-''  from 
Angola,  which  I  have  transferred  from  the  genus  Fseudomitraria  to  Thibroti 
in  erecting  the  latter.  From  lunda  the  present  species  differs  chiefly  in  the 
more  prominent  and  acutely  produced  fastigium  of  the  vert^,  which  in  its 
angulation  more  nearly  resembles  that  of  Psevdomitraria  pontificalis 
(Rehn),  in  the  narrower  interocular  space,  in  the  more  definitely  sinuate 
facial  line,  in  the  much  broader  tegmina  and  less  acute  and  more  definitely 
rounded  apices  of  the  same,  the  stouter  cephalic  and  median  femora,  in  the 
broader  i)ronotum,  which  has  its  greatest  width  across  the  humeral  angles 
contained  but  slightly  more  than  five  instead  of  over  six  times  in  the  pro- 
notal  length,  in  the  absence  of  supplementary  carinae  from  the  pronotal 
disk,  in  the  slightly  undulate  median  carina  as  seen  in  profile,  and  the  more 
robust  catidal  femora. 

Type. —  6  ;  Lokxlorf,  Cameroons.    November,  1926.     (A.  I.  Good.) 

[Carnegie  Musenm.] 

Size  medium:  form  subcompressed.  elongate,  pronottun  eaudately  de- 
veloped, sub(iuadrate  in  cross-section,  dorsum  low  tectate  with  a  definite 
interhumeral  boss;  tegmina  present,  wings  fully  developed:  surface  of  pro- 
notal dorsum  subshagreenous  with  scattered  subcicatriform  rugae,  particu- 
larly caudad. 

Psrwiutnitraria  lumia  Rehn.  Proc.  Acad.  Nat.  Sri.  Phila.,  LXXXII.  p.  134,  pi.  4, 
figs.  6-10,  (1930).    [$  ;  Upper  Lueuu  River,  District  ol  Moxico,  eastern  Angola.] 
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Vertex  seen  from  dorsum  in  outline  aeute-anjijulate.  jirojeoting  ccplialad 
of  ccj^halio  point  of  eyes  a  distance  ('([ual  t(j  four-fifths  the  width  of  A'ertex 
at  same  point  (as  2  to  2.5),  immediate  ai)ex  sharp,  lateral  diverging  margins 
nearly  straight  oblique,  but  faintly  arcuate,  passing  by  a  definite,  but 
broadly  obtuse,  angle  into  the  very  faintly  caudad  converging  juxta-ocular 
margins;  surface  of  vertex  but  narrowly  impressed  within  margins,  but 
rather  deeply  bifossulate  within  apex,  as  in  T.  mombuttu,  lateral  margins 
moderately  carinate,  median  carina  indicated  decidedly  only  as  far  caudad 
as  the  cephalic  point  of  eyes,  thence  caudad  and  on  occiput  represented 
only  by  a  trace;  fastigio-facial  angle,  as  seen  in  jirofile.  acute  with  immedi- 
ate apex  bluntly  rounded;  occipital  line  seen  in  proiile  arcualely  ascendant  to 
dorsad  of  eye,  outline  of  vertex  thence  cephalad  independently  and  more 
strongly  arcuate:  facial  line  distinctly  retreating,  quite  distinctly  obtuse- 
angulate  sinuate  at  paired  ocelli,  thus  limiting  the  ventral  outline  of  A'ertex, 
and  ^•ery  slightly  notched  at  tiie  median  ocellus,  the  usual  inter-anteiuial 
arcuation,  as  seen  in  proiile,  very  slight,  even  less  evident  than  m  2\ 
mombuttu:  frontal  costa  lamellato-carinate  ventrad  of  vertex,  forking  very 
briefly  dorsad  of  paired  ocelli,  which  are  situated  very  faintly  dorsad  of  the 
middle  of  the  eyes,  the  margins  subparallel  thence  ventrad  to  their  encom- 
passing of  the  median  ocellus,  sulcation  pronounced.  Eyes  moderately 
prominent,  in  cephalic  aspect  the  width  across  them  is  subequal  to  that 
across  genae,  outline,  as  seen  in  lateral  aspect,  ovoid-trigonal,  the  greatest 
dejith  but  slightly  greater  than  wiflth  ventro-caudad. 

Pronotum  caudate,  apex  of  production  surpassing  caudal  femoral  apices 
by  a  distance  equal  to  twice  the  dorsal  length  of  the  head,  greatest  width 
across  caudo-lateral  angles  of  lateral  lobes  contained  four  and  one-tenth 
times  in  pronotal  length,  that  across  humeral  angles  of  pronotiun  five  and 
one-half  times  in  length;  cephalic  margin  of  pronotum  very  low  arcuate; 
anterior  carinae  distinct  but  low,  widely  separated,  subparallel,  reaching 
only  to  cephalic  transverse  sulcus;  lateral  carinae  of  the  type  found  in  T. 
?}iombi(ttu,  weak  in  the  inter-humeral  region,  caudad  continuous  and  dis- 
tinct to  caudal  apex;  hiuncro-apical  carinae  also  as  in  mombuttu  in  extent 
and  character  but  humeral  angles  faintly  more  decided,  sinuation  of  carinae 
dorsad  of  tegmina  slightly  less  decided  than  in  mombuttu;  median  carina 
weakly  undulate  cephalad  of  line  of  humeral  angles,  its  most  elevated  point, 
as  well  as  that  of  pronotal  dorsum,  immediately  dorsad  of  tegminal  bases, 
thence  distad  over  the  subulate  caudal  process  of  even  height  and  emphasis; 
surface  of  dorsum  rather  finely  shagreenous,  supplied  on  the  caudal  process 
almost  entirely  with  a  number  of  very  short  subcicatriform  rugae,  which  are 
longitudinal  in  disposition,  inter-humeral  portion  of  disk  with  a  low  and 
poorly  defined  but  distinct  boss-like  swelling  which  makes  this  the  most 
elevated  portion  of  the  i)ronotal  disk:  lateral  lobes  with  dorsal  length  to 
tegminal  sinus  equal  to  one  and  one-sixth  times  the  greatest  (caudal)  depth 
of  same;  cci)halic  and  ventral  margins  and  form  of  ventro-caudal  lobe  as  in 
mombuttu,  both  tegminal  and  ventral  sintiscs  rectangulate.  the  latter  more 
sharply  so  than  in  mombuttu,  intervening  lobe  rounded  subrectangulate,  seen 
from  dorsum  ventro-caudal  lobes  are  slightly  but  definitely  deflected  ventro- 
•laterad,  as  in  mombuttu. 

Tegmina  elongate  elliptical,  reaching  nearly  to  apex  of  scapular  field  of 
pronotum,  apex  broadly  and  bluntly  rounded,  normally  exposed  width  con- 
tained three  and  one-tenth  times  in  tegminal  length,  areolate  reticulation  of 
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surface  similar  to  but  finer  and  less  impressed  than  in  mombuttu.  Wings 
surpassing  caudal  apex  of  pronotum  by  a  distance  equal  to  two-thirds  the 
dorsal  length  of  the  head. 

Ultimate  stornitc  ( suhirenital  i)latc)  strongly  compressed.  shari)ly  cari- 
nate  medio-longitudinally  on  ventral  surface,  in  lateral  aspect  subconical, 
proximal  depth  of  tergite  contained  one  and  two-fifths  in  length  of  same, 
apex  quite  sharply  and  narrowly  V-emarginate. 

re])halic  and  median  femora  of  the  type  seen  in  T.  niombuttu  but  shorter 
and  stouter.  i)articularly  tlii-  median,  the  greatest  (lei)th  of  the  latter  con- 
tained three  and  one-fifth  times  in  the  femoral  length:  caudal  femora  as  in 
mombuttu,  with  greatest  depth  contained  three  times  in  length,  lateral  face 
slightly  more  deplanate  than  in  mombuttu,  sculpture  of  lateral  faces  as  in 
latter:  caudal  til)iae  with  six  to  eight  external  and  four  to  five  internal 
spines:  caudal  tarsi  lacking  distal  articles,  i)roximal  one  with  proximal  and 
distal  pulvilli  subequal  in  length  and  slightly  longer  than  median  one. 

Pale  base  color  buckthorn  brown,  in  large  part  infuscate  with  mummy 
brown  as  in  T.  mombuttu,  the  face,  lateral  lobes  of  the  pronottun  and  most 
of  the  pleura,  tegmina  and  caudal  femora  quite  heavily  suffused  and  the 
cephalic  and  median  femora,  tibiae  and  tarsi  less  solidly  so,  the  tibiae  and 
tarsi  subannulately  and  alternately  light  and  dark;  eyes  prout's  brown; 
antennae  jiale  proximad.  darkening  distad;  dorstun  of  pronotum  almost 
entirely  pale,  the  low  subcicatriform  rugae  alone  darkened,  scapular  aica  of 
tegmina  cephalad  largely  mummy  brown;  dorsum  of  head  somewhat  in- 
fuscate in  a  medio-longitudinal  area. 

Length  of  body,  14.5  mm.;  length  of  pronotum.  ]2.7o;  greatest  width  of 
jjronotum  across  lateral  lobes.  3.1  ;  greatest  width  of  pi'onotum  aci'oss 
humeral  angles,  2.43;  length  of  tegmen.  19.3;  length  of  caudal  femui'.  ().2. 

In  addition  to  the  tyjx'  I  have  before  me  an  inunature  female  of  the 
species,  taken  at  Lolodorf,  Cameroons,  April,  1923  by  A.  I.  Good,  and  from 
the  Carnegie  Museum.  This  specimen  has  the  vertex  of  exactly  the 
character  seen  in  the  type,  most  of  the  other  distinctive  features  of  the 
species  being  masked  by  the  conditions  of  immaturity. 

SCELIMENAE 

TEFRINDA  Bolivar 

1887.   Cliihoiiiits  BoHvar,  Ann.  Soc.  Entom.  Belg.,  XXXI,  pp.  193,  221.   (Not  of 

Koch,  1843.) 

1906.   Tefrliida  Jiolivar,  Bol.  R.  Soo.  Espan.  Hist.  Nat..  ^'I,  p.  391.   (Inclusive  part 

dated  July,  1906,  received  in  Philadelphia,  December  18,  1906.) 
1906.    Chthonotettix  Hancock.  Gon.  Insect.,  fasc.  48  (Acridiidae,  Tetriginae),  p.  26 

footnote.    (Author'-  dating  of  nianiiscriiit ,  July  15,  1906.) 
1938.   Ajrucrloh  tlix  Ciunthcr,  Stettin.  Knioni.  Zoif..  XCIX,  p.  121. 

The  earliest  name  for  this  gentis,  based  solely  on  Tcttix  palpalis.  Stal, 
a  Philippine  s])ecies.  imforttmately  is  jireocciipied,  Koch  having  tised  it  in 
the  Arachnida  some  forty-four  years  previously.  This  fact  ap])arently 
became  evident  to  Bolivar  and  Hancock  at  about  the  same  time,  and  sub- 
stitute names  were  proposed  by  each  the  same  year  (1906).  Of  these 
Tefrinda  Bolivar  appears  to  have  i)riority. 
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The  genus  Afrocriotettix  has  been  erected  very  recently  by  Giinther  on 
the  African  species  CriotetHx  nigellua  of  Bolivar,  here  placed  in  Tefrinda. 

Unfortunately  the  study  in  which  Afrocriotettix  \>  jiiojiosed  is  being 
published  serially,  and  we  have  available  at  this  time  but  a  fraiiinent  of  it, 
which,  as  far  as  the  jiresent  situation  is  ronoernod,  is  merely  a  key  to  the 
genera  of  what  the  author  calls  the  "  Sci'linictiae  spuriae  ",  in  which 
(liinthcr  jilaces  his  Afrocrioti  tti.v.-''  No  nu'iition  is  there  made  of  the 
•icnus  Ti  jrinda,  which  we  can  only  assume  is  bcinu'  placed  el-ewhere, 
])ossihly  in  the  "  Scelinienae  verae  "  to  which  (liinther  refers  in  discussion. 
The  genus  Tejrinda,  through  its  genotype,  is  clearly  known  to  Gunther,  as 
shown  by  his  critical  reference  to  it  in  another  connection.^^ 

When  a  careful  comparison  of  T.  nigella,  here  recorded,  is  made  with  the 
genotype,  T.  pcdpalis,  of  which  a  very  extensive  series  from  the  Hancock 
series,  now  in  the  Hebard  Collection,  including  material  determmed  by 
Bolivar,  is  before  me,  features  of  difference  are  found  to  be  of  approximately 
the  same  relative  value  as  others  used  only  to  separate  species  in  numerous 
genera  of  the  Acrydiinae.  Gunther,  in  the  very  recent  study  in  which 
Afrocriotettix  is  proposed,  assigns  to  the  same  genus,  i.e.  Criotettix,  Han- 
cock's Acantholobvs  longinotus  and  A.  robustus,  paratypes  of  both  of  which 

-'■ 'I'ho  study  in  which  this  is  done  is  cntiilcd  "Revision  dvr  Aciydiiiiac  (Orth.), 
II."  I  h;iv(>  vainly  cndcaN died  to  locat(>  Pait  I.  not  oidy  in  the  Stcttincr  Kntonio- 
lofiischc  ZcilU!!^.  in  whicii  II  apjicars.  I)iit  ciscwhcn-.  williout  success,  j^itcrature  siun- 
maiirs  ,111(1  the  "  Zoolouica I  l{i conl  for  the  last  few  years  have  given  no  chio.  Part  II 
is  stated  to  have  "  139  Abbilduugen  auf  8  Tafeln  but  unfortunately  none  are  included, 
although  many  references  to  the  figures  are  made  through  the  text,  which  discusses  in 
detail  th(>  forms  of  hnt  two  tienera.  i.(\  Tliorailotihi  and  (' riot (  1 1 ix,  although  three  new 
genera  are  described  in  the  key  to  the  genera  of  the  "  St^elimenae  spuriae".  An 
editorial  policy  which  j^ermits  the  serial  appearance  of  critical  papers  of  this  type  is 
unfortunate,  to  say  the  least,  as  new  species  which  form  the  basis  of  new  genera  given 
in  the  tables  remain  undescribed.  and  inu.st  date  from  a  subsequent  i.ssue.  the  genus 
thus  nonienclatorally  based  on  an  undesci'ibetl  sjtecies.  Similarly  the  i.ssuc^  of  text 
without  relevant  figures  can  lead  only  to  difficulties  for  subsequent  workers,  unfair  to 
these  individuals  as  well  as  the  author.  From  long  editorial  experience  I  know  finances 
often  control  methods  of  issue,  but  this  factor  should  never  jiermit  .such  h.iphazard  issue. 
A  i)aper  of  this  tyjie  should  be  held  until  funds  permit  a  larger,  properly  illustrated 
issue.  This  is  continually  done,  and  for  this  reason,  by  American  journals  of  similar 
scope  and  character. 

Unfortunately  Dr.  Giinther  is  at  times  prone  to  be  very  critical  of  the  work  of 

others.  ()ft(>n  without  knowledao  of  or  arcpiaintance  with  the  subjects  of  his  strictures. 
In  another  recept  study  (Nova  Guinea  (n.s.).  II.  p.  23.  {193S)  )  he  has  taken  occasion  to 
reflect  disparagingly  on  certain  Malagasy  Kcnera  of  Aciydiinae  erected  by  me  some  few 
years  ago.  In  particular  he  states  that  Isnndms  Kehn  is  but  weakly  distinct  from  the 
Ceylonese  Amphinohix  Hancock,  although  he  has  ne\-er  seen  the  tyjie  material  of  the 
latter  g(>nus.  which  was  before  m(>  and  referred  to  when  Isdndni-s  was  described.  His 
broad  generalization  as  to  the  value  of  other  genera  described  at  the  same  time  similarly 
lacks  weight  or  point,  as  he  had  before  him  none  of  the  material  on  which  that  work 
was  done,  while  far  more  extensive  representations  than  originally  (>xamined.  now 
available,  fully  support  the  conclusions  previously  reached.  A  lnoader  ac(iuaintance 
with  the  past  literature  of  the  group,  and  especially  conclusion-  which  have  been  drawn 
from  extenjsive  studies  on  the  Nearctic  genera,  would  have  been  helpful  to  Dr.  Giinther, 
in  preventing  his  dependence  upon  features  of  dubious  generic  worth. 
"Rev.  Suisse  de  Zool.,  XLIV,  p.  126,  (1937). 
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from  the  Hancock  series  are  now  before  me.  The  differences  between  these 
are,  in  relative  value,  even  more  decided  than  those  which  I  here  list  to 
separate  T.  palpcdis  and  T.  nigella. 

In  nigella  the  distal  palpal  articles  are  less  expanded  and  spatulate  than 
in  pcdpalis,  but  this  difference  is  paralleled  in  congeneric  species  of  other 
genera;  the  triangle  at  the  ventral  base  of  the  frontal  costa  in  nigeUa  is 
proportionately  higher;  the  siilcation  of  the  frontal  costa  extends  slightly 
more  dorsad  in  nigella  than  in  pcdpalis,  and  the  margin?  of  the  sulcata  costa 
are  less  thickened  when  seen  in  cephalic  aspect;  the  face  surface,  like  that 
of  the  whole  pronotum,  is  smoother  beneath  the  granules  in  mqclla  than  in 
pcdpalis;  the  ]ironotal  surface  is  more  dcplanate,  and  less  undulate,  but  the 
sculpture  is  basically  of  the  same  general  pattern;  the  mctlian  carina  is  less 
evident  prehumerally  in  nigella  than  in  palpalis;  the  tegmina  are  slightly 
narrower  in  nigella;  the  caudal  femora  arc  more  attenuate  and  the  ovipositor 
valves  shorter  and  stouter  in  nigella  than  in  palpalis;  the  distal  spurs  of  the 
caudal  femora  have  the  internal  group  definitely  instead  of  but  slightly 
longer  than  the  externals  in  nigeUa  than  in  palpalis. 

While  the  two  species  are  quite  distinct,  no  useful  purpose  is  gained  by 
separating  them  generically,  thus  obscuring  evident  relationship  and 
common  origin,  which  is  as  much  the  purpose  of  taxonomy  as  to  point  out 
differences. 

This  assignment  of  nigella  adds  another  supposedly  exclusively  Oriental 
genus  to  the  fauna  of  West  Africa.^' 

Tefrinda  nigella  (Bolivar) 

1887.   Clriotettix]  nigellus  BoKvar,  Ann.  Soc.  Entom.  Belg.,  XXXI,  pp.  223,  225, 

[  $  ;  Gaboon.] 

C.wiEROoxs:   Ebolowa;  March  2  and  May  23,  1932;  (H.  C.  Wing);  2 
9  ;  [Carneg.  Mus.].    Edea;  August-October,  1923;  (J.  A.  Reis) ;  2^,5 
9,  1  immature   $  ;  [Carneg.  ]\Ius.].    Lolodorf;  April  and  May,  1923; 
September  and  November,  1926;  (A.  I.  Good) ;  114  5,  105  $  ,  36  immature- 
individuals  rei)rescnting  both  sexes;  [Carneg.  Mus.  and  A.N.S.P.]. 

2*Gunther  in  his  "Scelimenae  spuriae"  resum6  has  taken  occasion  (Stett.  Ent. 

Zeit.,  XCIX,  p.  121)  to  query  tho  corroctnoss  of  ray  reference  of  a  new  West  African 
species  (L.  bantu)  to  the  otherwise  Oriental  genus  Loxilobus.  When  L.  bantu  was- 
described  (Proc.  Acad.  Nat.  Sci.  Phila.,  LXXXII,  p.  112,  (1930)  )  it  was  stated,  as 
definitely  as  words  can  express,  that  comparison  had  been  made  with  Ihe  female  type 
of  the  Ceylonese  L.  aculus  Hancock,  the  genotype,  and  that  the  two  specie.s  were 
closely  related.  There  can  be  no  warrant,  without  definite  reason,  for  querying  such  an 
assignment,  which  is  now  completely  supported  by  a  re  comparison  of  paratypes  of  bantu 
with  the  tjrpe  of  acutus.  As  bantu  was  known  from  four  lots  of  material,  taken  in  twa- 
widely  separated  areas,  erroneous  labelling  could  not  bo  advanced  as  an  argument. 
This  type  of  distribution  is  one  shared  with  many  genera  in  numerous  groups  of  animal* 
and  a  gratuitous  query  of  this  sort  placed  without  comment  or  knowledge,  serves  no 
constructive  purpose. 
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Attention  has  already  been  called  by  me  to  the  variation  found  in 
nigella  in  the  development  of  the  pronotal  lateral  spines.*'   This  is  equally 

indicated  in  the  present  more  extensive  representation.  Proper  \  aluation 
of  tlii<  feature  very  definitely  removes  some  of  the  weight  which  has  been 
lilacocl  on  the  degree  of  development  of  these  structures  as  generic  criteria  in 

the  Scelinienae. 

The  (U'<iree  of  emphasis  and  brilliancy  of  the  ochraceons  patcii  laterad 
on  the  i)leiira  and  on  tlie  ])rocess  of  the  cando-lateral  angles  of  the  lateral 
lobes  of  the  pronotum  also  varies  appreciably  in  botli  sexes  of  nigella. 

ACRYDHAE 
DASYLEUROTETTIX  Rehn 

1904.  Dasyleurotettiz  Rehn,  Froc.  Acad.  Nat.  Sci.  Phila.,  1004,  p.  658. 

Genotype. — D.  curriei  Rehn  =  Tettix  infamta  Walker. 

At  the  time  of  its  description  this  genus  was  referred  to  the  Cladonotae 
on  account  of  its  possession  of  a  quite  definite  inter-antennal  scutellate 
expansion  of  the  front;d  costa,  a  development  as  decided  and  extreme  as 
that  found  in  a  number  of  other  genera  which  had  been  and  still  are,,  so 
referred.  In  addition  Ddsi/lcurotcttix  posscsst^s  a  vei'v  marked  oblique 
truncation  of  the  extremity  of  the  ventro-caudal  protluction  of  the  lateral 
lobes  of  the  pronotum,  a  feature  usually  characteristic  of  the  Metrodorae. 
With  these  apparently  contradictory  features  it  combines  a  general  structure 
which  in  virtually  all  other  respects  is  representative  of  the  Acrydiiae 
(Tetrigiae  of  Hancock) .  The  latter  analogy  is  so  pronounced  that  Hancock 
in  1907 moved  the  genus  to  the  Acrydiiae  (Tetrigiae)  and  placed  it  near 
Acrydiuvi  (=Trfrix  as  used  by  him),  stating  Dasyleurotettix  recalled  the 
European  Tetrix  depresstts,  as  its  nearest  relative. 

I  have  gone  over  the  matter  anew  and  feel  that  the  position  close  to 
Acrydium,  suggested  by  Hancock,  is  the  logical  and  natural  solution,  yet  at 
the  same  time  it  is  necessaiy  to  point  out  that  such  action  virtually  in- 
validates the  use  of  the  orthodox  features  of  the  older  litei'ature  (facial 
scutellum  and  truncation  of  ventro-caudal  lobes  of  pronotum)  as  diagnostic 
of  the  Cladonotae  and  Metrodorae  respectively.  As  far  as  the  development 
of  the  facial  scutellum  is  concerned,  the  genus  Neotettix,  which  is  clearly  a 
member  of  the  Acrydiiae,  shows  in  its  known  forms  enou^  range  in  the 
frontal  costa  development  to  cause  serious  doubt  of  the  value  of  the  facial 
scutellum  as  diagnostic  of  the  Cladonotae,  while  the  number  of  known 
genera  on  the  borderland  of  the  Metrodorae  and  Acrydiiae  cause  recurrent 
misgivings  as  to  the  usefulness  of  the  oblique  truncation  of  the  apex  of  the 
ventro-caudal  lobes  of  the  pronotum  as  a  group  feature.   It  is  even  fair  to 

2»Proc.  Acad.  Nat.  Sci.  Phila.,  LXXXII,  pp.  111-112,  (1930).  ' 
so  Trans.  Entom.  Soc.  London,  1907,  p.  234,  (1907). 
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say  that  a  nearly  uniform  gradation  exists  in  known  forms  in  the  latter 
assemblage  from  a  clearly  truncate  type  to  one  without  evident  truncation. 

I  have  ahvady  expressed  a  very  definite  feelinii: "  that  more  tlian  one 
of  the  orthodox  sections  of  the  Aorydiinac  are  arbitrary  and  tninaturab  and 
cannot  be  maintained,  and  that  futiiri'  work  will  probably  show  the  need  for 
a  greater  number  of  moi'e  fundamental  and  natiu'al  units.  This  opinion  has 
been  much  strengthened  by  more  recent  study,  but  the  press  of  many  duties 
at  this  time  prevents  me  from  attemi)ting  a  comprehensive  study  of  groups 
and  group  values  for  which  there  is  an  increasing  need. 

In  general  form  Dasyleurotettix  shows  marked  resemblance  to  Potua  and 
Hancockia,  but  these  similarities  are  almost  wholly  due  to  the  stout,  sub- 
depressed  form  and  more  general  features  of  the  pronotal  structure.  A 
more  critical  comparison  soon  discloses  that  these  apparent  correlations  are 
superficial,  and  detailed  examination  makes  evident  the  gap  which  exists 
between  these  Oiiental  genera  and  Dasyleurotettix,  which  is  in  virtually 
every  way  more  similar  to  Acrydium. 

Dasyleurotettix  infaustus  (Walker) 

1871.  Tetttj-  wjivtMn  Walker,  Cat.  Derm.  Salt.  Brit.  Mus.,  V,  p.  820.  [  9  ;  "  South 
Africa";  Natal.J 

1904.  Dasyleurotettix  curriei  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1904,  p.  658. 
IS,  9;  Mount  Coffee.  Liberia.] 

Sierra  T.eone:  Njala;  August  16,  1926;  (E.  Hargreaves) ;  1  9  ;  [Brit. 

Mus.  Nat.  Hist.]. 

Limehia:  Monrovia;  Sentember  0.  1920:  (O.  W.  Barrett;  ()i)cn 
ground  "I  ;  1  9;  IHebard  ('ln.|.  Mount  Coffee;  May,  1894,  1  $;  [U.S. 
N.:\I.|.    Muhlenbur-  Mi^>ion;  June,  1892;  1      ;  ir.S.X.M.]. 

Beuuax  CoN<io,  .SrANLEvviLLE;  Stanleyville;  Ajnil  17,  1915;  (American 
Museum  Congo  Expedition;  Lang  and  Chapin) ;  1  5  ;  [A.M.N.H.]. 

Belgian  Congo,  Uele:  Faradje;  December,  1912  and  January,  1913; 
(American  Museum  Congo  Expedition;  Lang  and  Chapin) ;  2  9  ;  [A.M.N.H. 
and  A.N.S.P.]. 

Ertirea:  Mareb;  January;  1  $  ;  [Hebard  Cln.]. 

Uganda:  East  Madi;  September,  1921 ;  (Dr.  G.  D.  N.  Carpenter) ;  1  9  ; 
[Brit.  Mus.  Nat.  Hist.].  Gulu,  Acholi;  July,  1929;  (Dr.  G.  D.  N.  Car- 
penter) ;  3  9  ;  [Brit.  Mus.  Nat.  Hist. J.   "  Victoria  Nyanza  ";  1  S  ;  [Hebard 

Cln.]. 

PoRTicuESE  East  Aihka:  Busi  ■'-  River;  December,  1906;  (C.  F.  M. 
Swynnerton);  1  9  ;  |l^rit.  Mus.  Nat.  Hi^t.1. 

Ny.\.s.\laxd:  Kondowe  to  Karonga;  June,  1898;  (A.  ^^'hyteJ  ;  1  9; 
[Brit.  Mus.  Nat.  Hist.l.    Mt.  Mlanje;  December  9,  1912;  (S.  A.  Neave) ; 

siPioc.  Acad.  Nat.  Sci.  Pliila..  LXXXI.  j)]..  4,Sl-482,  (1929). 

•■-  Buzi  in  some  charts.  This  ia  u  tributary  of  the  Revue  River  which  empties  into 
Masansane  Bay  near  Beira. 
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1  $  ;  [Brit.  Mus.  Nat.  Hist.].  Mlanje  to  Zomba,  2000-3000  feet  elevation, 
May  6-7,  1910;  (S.  A.  Neave);  1  $  ;  [Brit.  Mus.  Nat.  Hist.].  Blantyre; 
1910;  (Dr.  J.  E.  S.  Old) ;  1  9  ;  [Brit.  Mus.  Nat.  Hist.].  "  Nyasaland  "  or 
"  Brit.  Cent.  Africa  ";  2  5  ;  [Brit.  Mus.  Nat.  Hist.]. 

Southern  Rhodesu:  Salisbury,  Mashonaland;  October,  1901;  (G.  A. 
K.  Marshall) ;  1  9  ;  [Brit.  Mus.  Nat.  Hist.]. 

Bechuanaland  Protectorate:  Metsimaklaba;  March  7-12,  1930; 
(Vernay-Lang  Kalahari  Exjicdition) ;  4  5  ,  4  9  ;  |Transv.  Mus.]. 

Transvaal:  Zoutpanshcrg,  800  meters  (>1('V.;  April;  1  S  :  [Hebard 
Cln.].  Lydenhurg  district;  1896;  (P.  A.  Kraiitz);  1  6  ;  |Transv.  Mu>.]. 
Three  Sisters,  Bai'bertoii  district;  December;  1$.  Rooiplaat;  March  20- 
24,  1906;  (C.  Swierstra);  1  6,1  5  ;  [Transv.  Mus.].  Fountain  Grove; 
August  27,  1905;  (C.  Swierstra) ;  2  9  ;  [Trans.  Mus.].  Pretoria;  (W.  L. 
Distant);  1  9  ;  [Brit.  Mus.  Nat.  Hist.].  Waterberg  district;  1898-1899; 
(Von  Jutrzencka);  1  9  ;  [Trans.  Mus.].  Venterstroom ;  July  2  and  21, 
1910;  1  ^ ,  1  9  ;  [Univ.  of  Pretoria.]. 

Natal:  Weenen;  March,  1925;  (H.  P.  Thomasset) ;  2  $ ,  5  9  ;  [Brit. 
IMtis.  Nat.  Hist.].  Kloof,  1500  feet;  September,  1926;  (S.  A.  Neave  and 
R.  E.  Turner);  4  3  ;  1  Brit.  :\Ius.  Nat.  Hist.]. 

Cape  Province:  Port  St.  John,  Pondoland;  A])ril  1-15  and  16-28  and 
May,  1924;  (R.  E.  Turnerl;  6  i  ,  2  9  ;  [Brit.  Mus.  Nat.  Hist.].  Salem, 
Albany  district;  October  1892;  (R.  Webber)  ;  1  6  ;  [Albany  Mus.]. 

The  synonymy  established  ab()\-e  was  su<i;<i;ested  to  me  by  a  label 
"  Coptotettix  injausta  AVlk.,  "  in  Uvarov's  handwriting,  placed  upon  one  of 
the  Weenen  individuals,  from  which  I  inferred  the  specimen  had  been  com- 
pared with  Walker's  original  material.  The  Walkerian  description  is  grossly 
superficial  and  so  utterly  inadequate  that  the  recognition  of  the  species  from 
that  evidence  alone  would  not  be  possible.  In  order  to  make  certain  of  the 
identity  of  Walker's  species  I  requested  Dr.  Uvarov  to  compare  two  speci- 
mens of  the  present  species  with  the  type  material  of  Walker's  injausta  in 
the  British  Museum  of  Natural  History.  The  restdts  of  his  comparison 
confirm  his  jirevious  identification  of  the  species  and  the  synonymy  of  my 
currici  under  A\'alker's  fai'  older  infaustd  natm'ally  must  follow. 

The  usual  <2.;ap  between  the  caudate  and  abbreviate  ])hases  is  more 
distinctly  bridged  by  intermediate  individuals  in  this  si)ecies  than  usual  in 
the  grouse-locusts.  There  is,  however,  a  larger  percentage  nearer  the 
abbreviate  than  the  opi)osite  extreme.  Extreme  caudate  types  are  before 
me  (one  in  each  case  unless  otherwise  stated)  from  Mount  Coffee,  Liberia 
(four  females) ;  Stanlejrville,  Belgian  Congo;  Gulu,  Uganda;  Hareb,  Eritrea; 
Blantyre,  Nyasaland;  Upper  Kulungwisi  Valley,  northeastern  Rhodesia 
(three  females);  Salisbury,  Southern  Rhodesia;  Venterstroom,  Transvaal; 
Weenen,  Natal  (three  females),  and  Kloof,  Natal.   Apparently  from  the 
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evidence  in  hand  the  extreme  caudate  condition  is  less  frequent  in  the  male 

sex  than  in  the  femalo.  There  is  an  appreciable  amount  of  size  variation 
but  this  has  no  geographic  correlation,  and  a  single  locality,  such  as  Fountain 
Grove,  Transvaal,  will  show  a  marked  difference  in  this  respect  between  two 
individuals  of  the  same  sex.  The  ]\Ietsimaklaba  series  of  eight,  on  the  other 
hand,  are  c[uite  uniform  in  size  for  the  resiiective  sexes. 

Color  tone  shows  some  variation,  some  individuals  being  more  distinctly 
blackish  than  others,  which  are  uniformly  ([uite  grayish.  A  single  female 
from  Mount  Coffee,  Liberia,  is  largely  dull  rufous,  and  the  male  from 
Zoutpansberg,  Transvaal  is  an  even  duller  brick  red,  while  a  Weenen,  Natal 
male  has  a  saddle-like  marking  of  the  same  in  a  more  fuscous  base. 

The  caudate  Stanleyville,  Belgian  Congo,  male  has  the  face  and  limbs 
marked  or  annulate  with  ochraceous  to  a  more  decided  extent  than  in  any 
other  specimen  of  the  species  which  I  have  examined. 

There  is  jircsent  an  average  approximation  in  tone  in  some  series,  in 
others  there  is  a  definite  individual  tonal  range  from  blackish  fuscous  to 
gray  brown.  The  eight  specimens  from  Metsimaklaba,  Bechuanalaml  Pro- 
tectorate, show  a  color  range  from  a  dark  earth  brown  to  a  more  grayish 
shade. 

The  )n'evious  records,  i)lus  the  much  more  exten>ive  information  now 
available,  demonstrate  tliat  the  species  range  quite  broadly  across  Central 
Africa,  from  Sierra  Leone  and  Liberia  to  Eritrea,  southward  over  at  least  a 
part  of  the  Belgian  Congo,  across  Uganda  to  Lake  Kivu,  northeastern 
Rhodesia,  Nyasaland,  Southern  Rhodesia  westward  to  Victoria  Falls,  Portu- 
guese East  Africa  south  of  the  Zambesi,  extreme  eastern  Bechuanaland 
Protectorate,  at  least  a  portion  of  the  Transvaal,  much  of  Natal  and  the 
eastern  coastal  belt  of  Cape  Province  south  to  the  Grahamstown  district 
(Salem).  No  definite  records  are  known  to  me  from  the  Cameroons  or  the 
Gaboon,  or  any  other  portion  of  West  Africa  except  the  I'pper  Guinea 
districts  of  Sierra  Leone  and  Liberia,  neither  have  I  seen  any  material  from 
Abyssinia.  Kenya  or  Tanganyika,  although  it  doubtless  occurs  in  at  least 
portions  of  the  latter  extensive  areas. 

It  is  demonstrated  by  conditions  found  in  u  large  portion  of  its  areal 
distribution  to  be  a  species  not  partial  to  forest  conditions,  yet  it  does  occur 
at  localities  situated  deep  within  both  the  Lower  and  Upper  Guinea  Forest 
Subprovinces.  Presumably  its  occurrence  is  controlled  by  conditions,  as  yet 
unknown,  which  meet  its  ecological  requirements  and  these  are  present 
within  as  well  as  without  heavy  forest.  Some  inhibition,  however,  appar- 
ently has  prevented  tlie  species  from  reaching  southwestern  Africa  south  of 
the  Lower  Guinea  Forest,  within  which  it  is  known  only  from  the  few 
Belgian  Congo  localities  here  recorded,  and  Kwidschwi  Island,  Lake  Kivu 
(recorded  by  Rehn,  1914). 
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I  feel,  however,  tlio  ?i)Cf'ies,  and  incidentally  the  genus,  is  one  which 
originated  in  the  grasslands  and  is  intrusive  in  the  forest  areas,  at  the  same 
time  develojiing  a  definite  resistanoe  to  the  semi-arid  conditions  found  at 
certain  localities  from  which  it  is  now  known. 

The  relatively  extensive  series  now  before  me  shows  but  one  variational 
feature  wliich  seems  to  have  any  tlefinite  geographic  correlation,  this  being 
an  average  narrower  interanlennal  widening  of  the  frontal  costa  in  the  more 
southern  series.  This  is,  however,  but  an  average  condition,  showing  very- 
decided  plasticity  in  every  series  of  any  size,  as  for  instance,  the  extremes 
found  in  the  females  from  Port  St.  Johns,  Fondoland  come  quite  close  to 
the  extremes  found  in  the  whole  representation  of  that  sex. 

Explanation  of  Plates  29  and  30 

Plate  29. 

Fig.  1. — Seyidotettix  swahili  new  genus  and  species.  Lateral  view  of  female  (type). 

Mazpras,  Kenya  Colony.    (X  6.) 

Fig.  2. — Scyidulettu  swukili  new  genus  and  species.  CepliaUc  view  of  liead  of 
female  (type).  Mazeras,  Kenya  Colony.   (Greatly  enlarged.) 

Fig.  S.—AstyaUa  stnmiger  new  genus  and  species.  Lateral  view  of  female  (type). 
Elat,  Cameroons.  (X  3-5.) 

Fig.  4. — AstyaUs  strumiger  new  genus  and  species.  Cephalic  view  of  head  of  female 
(type).    Elat,  Cameroons.    (Greatly  cnlar-icd.) 

Fig.  5. — Astyalis  strumiger  new  genus  and  species.  Dorsal  view  of  macropterous 
female.  Njala,  Sierra  Leone.   (X  5.5.) 

Plate  30. 

Fig.  6. — Astyalis  strumiger  new  genus  and  species.  Dorsal  view  of  female  (type). 
Klat.  Camerons.   (X  55.) 

Fig.  7. — Thibron  mombuttu  new  genus  and  species.  Dorsal  view  of  female  (type). 
Ekibondo's  Village,  Uele,  Belgian  Congo.    (X  6.) 

Fig.  8. — Thibron  viombullu  new  genus  and  species.   Lateral  view  of  female  (type). 

Ekibondo's  Village,  Uele,  Jiolgian  Congo.    (X  6.) 

Fig.  9. — Thibron  mendax  new  genus  and  species.  Dorsal  view  of  male  (type). 
Lolodorf,  Cameroons.   (X  6.4.) 

Fig.  10. — Thibron  mendax  new  m  nu^  md  species.  Lateral  view  of  male  (type). 
Lolodorf,  Cameroons.    (X  4.2.) 


THE  OBTHOFTEBA  OF  THE  PHUIPFIHE  ISLAHDS, 
PAET  L  — FHASKATIDAE;  OBBIMINAE 


BY  jA.\ri:s  A.  G.  Kkiix  and  Joii.v       II.  Reiin^ 
The  Academy  oj  Natural  Sciences  oj  Philadelphia 

General  Intboditction 

Of  the  rich  and  varied  faimal  sections  of  the  Oriental  Realm,  the 
Phili])pine  Islands  represent  close  to  the  optimum  conditions  and  at  tlie  same 
time  arc  jjrobably  the  least  known  portion  of  the  region.  Although  situated 
in  the  northern  portion  of  this  great  life  area,  these  islands  display  a  variety 
and  complexity  in  their  animal  life  equalled  by  few  other  portions  of  the 
world. 

Tli(^  American  occupation  of  these  islands  during  the  past  four  decailr- 
provided  opportunities  for  investigations  which  have  materially  bro-idened 
nnr  knowledge  and  made  po?sil)le  more  conclusive  studies,  and  at  the  same 
time  emphasized  the  incomplete  character  of  much  of  the  existing  informa- 
tion. The  residence  of  numerous  American  in\'estigators  in  these  islands  has 
materially  assisted  scientific  studies,  and  of  those  of  comprehensive  character 
for  the  biologist  perhaps  the  most  important  which  has  been  published  is 
that  entitled  "Distribution  of  Life  in  the  Philippines".^  The  student 
interested  in  problems  of  the  origin  and  relationship  of  the  Philippine  biota 
will  find  this  important  contribution  indispensible. 

The  first  comprehensive  account  of  the  Orthoptera  of  the  Philippine 
Islands  was  that  prepared  by  Professor  R.  P.  Fr.  Casto  dc  Elera,  as  a 
section  of  his  "  Catalogo  sistematico  de  toda  la  Fauna  de  Filii)inas."  -  The 
determinations  given  by  Professor  Elera  wert'  basi-d  largely  on  the  works 
of  Doctor  Ignacio  Bolivar  y  Urrutia,  of  Madrid,  Spain,  and  Doctor  Carl 
Stal,  of  KStockhohn,  SwcmIcu.  liotli  of  these  authors  described  luuncrous 
sjiecies  of  Orthoptera  from  the  P]nlii~)pines,  but  unfortunately  in  most  cases 
without  exact  locality.  Perhaps  the  most  serious  difficulty  in  the  present 
day  study  of  the  Orthoptera  of  this  archipelago  is  the  recognition  of  these 
older  species  in  the  relatively  comprehensive  representation  now  available. 

^By  Roy  E.  Dickoison,  f  t  al  Monograph  21  of  the  Bureau  of  Science,  Manila, 
Philippine  Islands.  322  pp..  42  pi-.  1!)2S. 

-Catalogo  sistematico  de  toda  la  Fauna  Filipinas  conocida  hasta  cl  presc^nfe,  y 
a  la  vez  cl  de  la  Collection  Zoologica  del  Museo  de  PP.  Dominicos  del  Colegio- 
I'nivcrsidad  de  Sto.  Tomas  de  Manila.  Escrito  con  motivo  de  la  Exposicion  regional 
Filipinas  1>\  1{  P.  Fr.  Casio  d(>  Elera.  Manila.  Imprenta  del  Colegio  de  Santo  Tomas, 
1895.    (Orthoptera,  pp.  191-223.) 
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In  1915  the  late  Professor  Lawrence  Bruner,  long  Professor  of  Ento- 

molog>'  at  the  University  of  Nebraska,  i)ubli>hed  a  catalogue  of  the 
orthopteroids  of  tlie  Philippine  Islands  which  is,  however,  in  very  large 
part,  a  compilation.'  Undcscribed  forms  are  referred  to  frequently  in  this 
{•atalofjue.  l)ut  unfortunately  without  diagnoses  and  hence  of  no  standing 
taxonomically.  Tlie  major  value  of  this  list  is  that  it  brin<is  together  in  a 
sinirle  publication  a  summary  of  the  taxonomic  literature  of  the  subject  to 
that  (late. 

Perhaps  the  most  comprehensive  investigation  of  the  Pliili])pinc  insect 
fauna  was  that  of  the  late  Professor  Charles  Fuller  Baker,  who  was  for 
man}  years  Dean  of  the  College  of  Agriculture  of  the  University  of  the 
Philippine  Islands.  Professor  Baker's  extensive  collections  found  their  way 
into  the  hands  of  entomologists  in  all  parts  of  the  world,  and  the  pages  of 
the  Philippine  Journal  of  Science  for  many  years  present  concrete  evidence 
of  the  scientific  value  of  his  researches,  and  the  wealth  of  new  information 
thus  brought  to  light.  For  some  years  before  his  death  Professor  Baker 
was  in  constant  correspondence  with  our  colleague,  Mr.  Morgan  Hebard, 
Research  Fellow  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  and 
important  sections  of  his  C)itlio]>tera  series  reached  Mr.  Hebard  as  a  gift  or 
in  exchange  for  determinations  made  din'ing  that  time.  These  .specimens 
are  now  contained  in  the  Hebard  Collection  deposited  in  the  Academy  of 
Natural  Sciences  of  Philadelphia.  The  remainder  of  the  Baker  series  of 
Orthoptera  passed  by  bequest  at  his  death,  with  his  other  insect  collections, 
to  the  United  States  National  Museum. 

For  a  number  of  years  Mr.  George  Boettcher  operated  as  a  professional 
collector  in  a  number  of  the  Philippine  Islands.  The  Orthoptera  secured  by 
him  passed  to  a  well-known  German  dealer  in  natural  history  material,  from 
whom  it  was  acquired  by  Mr.  Hebard  and  added  to  the  Hebard  Collection 
in  Philadelphia.  Although  acquired  with  the  understanding  it  was  the 
entire  collection,  it  is  now  evident  that  in  certain  groups  the  Orthoptera 
series  of  the  Boettcher  re|)resentation  has  been  culled.  This  material  in  the 
Hebard  Collection,  together  with  that  received  by  Mr.  Hebard  from  Pro- 
fessor Baker  and  from  various  other  zoologists  who  have  worked  in  the 
Philippines,  places  in  ihe  Academy  of  Natural  Sciences  of  Philadelphia  the 
greatest  single  series  of  Philippine  Orthoptera  in  existence.  Through  the 
cooperation  of  the  authorities  of  the  United  States  National  Museum  we 
have  been  privileged  to  study,  section  by  section,  the  Baker  series  contained 
in  that  institution.  These  two  great  representations  give  to  the  present 
series  of  studies  a  background  unequalled  for  comprehensiveness  elsewhere 
in  the  world.  We  are  further  indebted  for  the  cordial  cooperation  of  the 

*  II.— Preliminary  catalogue  of  the  Orthopteroid  Insects  of  the  Philippine  Islands. 
By  Lawrence  Bniner.  Univ.  Nebr.  Studies,  XV,  no.  2,  pp.  195-281.  1016. 
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Philippine  College  of  Agriculture  through  Professor  L.  B.  Uichanco,  and  the 
authorities  of  the  Museum  of  Compai  ative  Zoology  of  Harvard  University, 
both  of  which  institutions  have  cordially  cooperated  by  placing  in  our  hands 
important  series. 

We  wish  to  take  this  opportunity  to  thank  Dr.  B.  P.  Uvarov,  of  the 

British  Museum  of  Natural  History,  for  information  concerning  some  of 
Westwood's  types  of  Phasmatidae.  For  many  of  tlie  drawings  and  diagrams 
used  in  the  present  study  we  sincerely  tliank  Dr.  M.  K.  (lygcr.  and  for  the 
remainder  of  these,  as  well  as  for  the  jihotographs,  we  wish  to  acknowledge 
our  indebtedness  to  ^liss  H.  AA'inchestcr,  of  the  Academy  staff. 

It  is  oiir  intention  to  present  the  series  of  studies  on  the  Ortlioptera  of 
the  Philippine  Islands  here  inaugurated  as  analyses  of  systeuuitic  units,  with 
the  treatment  in  all  cases  as  uniform  as  possible.  Each  section  will  be  com- 
plete with  keys  for  the  recognition  of  genera  and  species  and  thus  of  value 
to  students  in  the  Philippines  as  well  as  those  in  research  centers  elsewhere. 

The  following  geographic  works  have  been  our  major  sources  of  informa- 
tion of  that  type:  Pronouncing  Gazetteer  and  Geographical  Dictionary  of 
the  Philippine  Island^.'  Atlas  de  Filipinas,^  Census  of  the  Philii)pine  Islands,* 
Official  Handbook  of  the  Philii)pines,^  Geographic  Names  in  the  Philippine 
Islands,*  and  the  United  States  Coast  and  Geodetic  Survey  maps. 

The  institutional  source  of  the  material  recorded  in  the  present  studies  is 
given  in  each  case  by  an  ajjpropriate  al)I)reviat ion.  As  stated  al)ove.  the 
Hebard  Collection  is  (lei)()siied  in  the  Acadt'iny  of  Natural  Sciences  of 
Philadelphia,  although  referred  to  in  these  i)ages  as  an  individual  imit. 

It  is  our  intention  to  present  at  the  end  of  these  studies  a  summarization 
of  conclusions  drawn  from  the  material  examined,  with  such  generalizations 
as  appear  of  interest  to  the  students  of  the  biota  as  a  whole. 

PHASMATIDAE 

Till'  first  definite  records  of  individuals  of  the  Phasmatidae  from  the 
Philippine  Islands  were  included  in  Gray's  treatment  of  the  genus  FhyUium, 

*A  Pronouncinc:  Gazetteer  and  Coosraiihical  Dictionary  of  the  Philippine  Islands, 
United  States  of  America,  with  maps,  charts,  and  illustrations.  Prepared  in  the  Bureau 
of  Insular  A£fairs,  War  Departmebt,  Wai^ington.  Government  Printing  Office.  1902. 
933  pp. 

•U.  S.  Coast  and  Geodetic  Survey,  Special  Publication,  No.  3.  1900. 

•Census  of  the  Philippine  Islands:  1903.  Department  of  Commerce  and  Labor, 

Bureau  of  the  Census:  1900.  Bulletin  1.  Population  of  thr  Philii)i)iiu's.  100  pp. 
Bulletin  2.  The  Climate  of  tho  Pliiliiijiines.  103  pp.,  pis.  Census  of  the  l'lulipi)ine 
Islands:  1918.  In  four  voIuuks.  ^'()Iunle  I.  Geography,  History  and  Climatology. 
Census  of  the  Philippine  Islands.  Manila,  Bureau  of  Printing.  1920.  xv-f630  pp. 
Illust. 

T  Official  Handbook  of  the  Philippines  and  Catalogue  of  the  Philippine  Exhibit. 
Louisiana  Purchase  Exposition,  St.  Louis,  Mo.,  U  S  A.  1904.  In  two  volumes.  Part  I. 
Manila:  Bureau  of  Public  Printing.   1903.  449  pp.,  pis. 

*The  Geographic  Names  in  the  Philippine  Islands.  United  States  Board  on 
Geographic  Names,  Special  Report.  1901.  59  pp. 
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which  appeared  in  1843,*  when  three  species  of  the  genus  were  recorded 
from  these  islands. 

In  1859  Piofessoi-  J.  O.  ^Vcstwood  brought  out  the  classic  Catalogue  of 
the  Phasmidac  in  which  eight  genera  and  eighteen  species,  most  of  them 
there  described  as  new,  were  recorded  from  tlic  Pliili]ipincs. 

The  (listinunislu'd  Swedish  orthopterist  Dr.  C.  Stal,  published  in  the 
se^•entie^  four  conti'ibdtions  which  inchided  desci'iptions  or  records  of 
Phasniatidac  from  the  Phihppines,"  and  of  these  the  section  which  apix'are(l 
in  the  "  Piccensio  ( )i  t  hopteroruin  and  the  contril)ution  entitled  "  l)rthoptera 
nova  ex  Insidis  PhiH])])inis  descrii)sit  "  were  the  most  important  to  the 
student  of  the  Philippine  walking-stick  insects.  In  the  (four)  papers  of 
Stal  there  were  discussed  or  added  to  our  knowledge  of  the  Philippine 
Phasmatidae  seventeen  genera  and  thirty-nine  species,  of  which  fifteen 
genera  and  thirty-four  species  were  described  by  him. 

Professor  Ignacio  Bolivar  in  1890  and  1897  brought  out  two  papers 
in  which  he  dealt  with  Philippine  Phasmatidae.  In  these  he  reported  a  few 
new  forms. 

The  veteran  orthopterist  Karl  Brunner  von  AVattenwyl  and  his  colleague 
Joseph  Redtenbacher  imblished  in  1906-1908  their  monographic  work  on 
the  Phasmatidae  of  tlie  world.' ^  In  this  com]ii'ehensive  study,  which  is 
indispensil)k'  to  any  student  of  the  family,  they  recorded  forty-two  genera 
and  one  hundred  and  one  species  from  the  Philii)pines,  of  wliich  six  genera 
and  thirty-four  species  were  described  as  new.  While  this  great  contribu- 
tion contains  an  exceptionally  large  number  of  errors  in  citations,  in  limita- 
tion of  names  and  often  in  the  interpretation  of  the  same,  it  must  of  necessity 
be  considered  a  virtual  starting  point  for  work  on  the  group.  Professor  H. 
Dohm  in  his  critique*"  of  Brunner  and  Redtenbacher's  great  work  has 
pointed  out  numerous  errors  and  certain  of  his  corrections  involve  Philippine 
forms. 

Other  references  in  the  literatui-e  of  recent  years  referring  to  Philij^pine 
species  of  Phasmatidae  arc  almost  without  exception  incidental  to  discussion 
of  species  essentially  absent  from  that  fauna. 

Zoologist,  I,  ].!'.  117-12.1.  fius. 

^"Cat.  Orth.  lus.  Brit.  Mus.,  Pt.  I,  Phasm.,  195  pp.,  xl  pis.,  8  supplementary  pis. 

11 "  Recherches  sur  le  Systeme  des  Phasmides".  1875.  Bihang  K.  Svenska  Vet.- 
Akad.  ITandliiitiar,  2.  no.  17.  19  jip. 

Ket'ousio  Orthoplcronini.  Revue  criliciue  ties  Orthopteres  decrifs  jiar  Limn.',  Dedeer 
et  Thunberg.  Ill,  1875.    105  v\k 

"  Especes  nouvelles  de  Phasmides  ".  1877.  Ann.  Ent.  Soc.  Belg.,  (C.  R.)  XX,  pp. 
bdi-lxix. 

"  Orthoptora  no\  a  ox  Insulis  Philippinis  descripsit 1877.  Ofversigt  K.  Vet.-Akad. 
Forh.,  34,  no.  10,  pp.  33-58. 

1*  "  Diagnosis  de  Orthopteros  Nuevos      1890.  Ann.  Soc.  Espaii.  Hist.  Nat.,  XIX, 

pp.  299-334. 

13  1897.   Actas  Soc.  Espaii.  Hist.  Nat.,  1897,  pp.  29-32. 

"  Die  Insektenfamilie  der  Phasmiden  ".  LeipBig.  1906-1908,  589  pp.,  27  pis. 
IB  "  Beitrag  zur  Kenntnis  der  Phasmiden  ".  1910.  Stett.  Ent.  Zeit.,  71,  pp.  397-444. 
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AOANTHOTAXY 

During  the  course  of  the  i)resent  study  it  lias  been  found  necessary  to 
devise  some  system  of  definitely  locating  certain  elements  of  the  body 
annature.  While  we  freely  admit  that  in  some  groups  these  structures  are 
of  no  fundamental  value,  and  that  in  all  groups  there  is  at  least  some  varia- 
tion in  them,  we  have  found  that  many  elements  of  the  armature  are 
relatively  constant.  While  this  system  has  been  developed  primarily  for  the 
members  of  the  Obriminae,  material  of  many  of  the  other  (groups  of  spiny 
walking-sticks  has  been  examined,  and  we  believe  that  with  slight  modifica- 
tions the  present  system  may  be  broadened  to  include  most,  if  not  all,  of 
these  forms.  The  meaning  of  the  term  here  proposed  for  a  rational  discus- 
sion of  the  armature  is  ()!)\-ious. 

As  any  woi'kcr  in  tliis  <ir()ui)  realizes,  there  are  lunnei'ous  forms  in  which 
there  is  tremendous  variation  in  structure,  pattern  and  size,  but  thei'e  are 
also  others  in  which  a  slight  difference  in  one  or  all  of  these  may  indicate  a 
distinct  form.  We  have  found  from  a  careful  study  of  the  members  of  the 
Obriminae  that  by  far  the  majority  show  relatively  little  variation  in  these 
features  and  particularly  in  the  elements  of  the  armature.  As  a  result  many 
forms  may  be  easily  recognized  by  the  differences  in  these  elements. 

In  common  with  many  of  the  -altatorial  Orthoptera  we  find  individuals 
of  the  same  form  that  are  either  intensive  or  recessive  in  the  degree  of 
development  of  the  armature,  as  well  as  in  various  elements  of  the  pattern. 
Aloreovei',  many  times  the  question  of  just  how  to  dcseribe  these  elements, 
i.e.  as  spines,  spinose  tubercles,  or  tubercles  has  arisen.  \\'e  have  attein|)ted 
to  classify  these  as  uniformly  as  possible,  but,  as  with  all  other  or^;ui- 
isms,  one  finds  forms  that  are  intermediate  or  border-line  cases  and  as  a 
result  the  description  of  the  actual  character  of  the  armature  cannot  be 
thoroughly  relied  upon.  Also  when  suflBcient  material  was  available  for 
study  to  give  us  some  idea  of  possible  variation  we  found  that  the  actual 
character  of  these  elements  was  usually  quite  variable,  in  fact  being  one  of 
the  most  variable  structures  examined  in  the  group. 

In  this  study  we  have  attempted  to  name  the  major  elements  of  the 
armature  and  in  all  cases  have  tried  to  select  names  that  show  as  clearly  as 
possible,  in  a  relatively  few  words,  the  approximate  position  of  these 
structin-es. 

In  followiuLi'  the  i)resent  discussion  of  the  armatui'e  it  will  undoubtedly 
be  necessary  to  consult  the  accomjianying  diagrams^  in  which  the  approxi- 
mate position  of  the  major  elements  of  the  armature  have  been  indicated. 
In  the  descriptions  and  discussion  of  the  various  forms  and  groups  treated 
in  this  paper,  we  have  attempted  to  use  consistently  the  descriptive  phrase 
with  which  we  have  designated  these  elements.  Moreover,  we  have  found 
at  times  that  the  lack  of  some,  or  most,  of  the  elements  indicates  differences 
that  are  just  as  important  as  those  evidenced  in  further  developments  of  the 
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armature  by  j^upijleiuentary  elements  being  found,  basic  elements  becoming 
compound  or  by  certain  of  the  basic  elements  combining  to  form  crests  or 
ridges. 

In  the  accompanying  diagrams  different  types  of  symbols  have  been  used 
to  designate  elements  of  different  strength  and  types. 

The  large  open  circles  indicate  elements  that  are  quite  large  and  con- 
spicuous, and  usually  simple. 

The  ^^mall  (ipen  circles  show  the  position  of  elements  that  are  somewhat 
smaller,  but  usually  of  the  same  general  character. 

Large  dots  show  elements  that  are  fundamentally  important  but  of  only 
moderate  size  and  almost  invariably  simi)le. 

Small  dots  indicate  elements  that  are  usually  ([uitc  small,  but  that  have 
diagnostic  importance.    These  are  always  simple  in  structure. 

The  triangular  areas  on  the  meso-  and  metanotum  indicate  the  position 
of  the  crests  that  are  formed  by  the  posteriors  of  these  areas. 

The  circular  dotted  area  (postero-stemal)  indicates  a  low,  broad  area 
that  evidently  is  not  of  the  same  character  as  any  of  the  other  elements 
discussed. 

The  spines  or  tubercles  shown  in  lateral  aspect  on  the  margins  are  graded 
in  size  in  accordance  with  their  usual  size  in  members  of  the  Obriminae. 

Armature  of  the  Head 

Sui>i'(i-(ini(  inidls  —  Consistinp;  of  a  ])air  of  tubercles  or  spines  situated  a 
short  distance  behind  the  bases  of  the  antennae. 

Supra-orbitala  —  Consisting  of  a  pair  of  tubercles  or  spines  placed 
slightly  mesad  and  posterior  to  the  compound  eyes. 

Supra-orbital  series  —  A  series  of  a  few  small  tubercles  lying  in  a  longi- 
tudinal line  behind  the  supra-orbitals  of  each  side. 

Gulars  —  Usually  a  row  of  weak  tubercles  along  the  lateral  margin  of 
the  head,  when  seen  from  the  dorsum.  These  lie  almost  directly  behind 
the  eyes. 

Occipital  mcdiah  —  A  paired  row  of  spines  or  tubercles  extending:  in  a 
longitudinal  line  alonji  the  dorsum  of  the  head,  being  slightly  laterad  of  the 
medio-longitudinal  line,  and  slightly  mesad  of  a  longitudinal  line  from  the 
sui)ra-antennals. 

OccipitaU  —  Equivalent  to  the  most  posterior  element  of  the  occipital 
medials  but  usually  used  only  when  the  remainder  of  the  occipital-medial 
series  is  lacking. 

Coronals — A  series  of  spines  across  the  posterior  margin  of  the  head. 
This  series  is  often  broken  into:  (a)  the  lateral  coronals  which  consist  of  a 
pair  of  spines  or  tubercles  on  the  postero-lateral  angles  of  the  head;  and  (b) 
the  median  coronals  which  are  a  pair  of  spines  or  tubercles  lying  laterad  of 
the  medio-longitudinal  line. 
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Text-figtjbe  1. — ^Diagram  to  illustrate  acanthotaxy  of  head  and  nota, 

with  terminology  proposed. 
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Armature  of  the  Pronotum 

Antero-lateral  pronotals  —  A  pair  of  spines  or  tubercles  on  the  antero- 
lateral angle  of  the  pronotum. 

Anterior  mesal  pronofah  —  A  pair  of  spines  or  tubercles  slightly  laterad 
of  the  median  line  and  but  slightly  removed  from  the  anterior  margin  of  the 
pronotum,  always  before  the  anterior  pronotals. 

Posterior  nicsal  pronotdls  —  A  jiair  of  si)ines  or  tubercles  l)cliind  and  on 
a  line  with  the  anterior  mesals,  when  these  are  present,  and  between  the 
anterior  pronotals. 

Anterior  pronotals  —  The  large  paired  spines  on  the  antero-lateral 
portion  of  the  pronotal  disk. 

Lateral  pronotals  —  A  series  of  tubercles  or  spines  occupying  the  lateral 
margin  of  the  pronotum,  when  viewed  from  above. 

Medial  pronotals  —  A  series  of  small  paired  tubercles  or  spines  lying 
laterad  of  the  median  line  and  mesad  of  a  line  between  the  anterior  and 
posterior  pronotals.  These  usually  occupy  the  central  portion  of  the  pro- 
notal disk. 

Posterior  -pronotals  —  The  large  paired  spines  on  the  postero-lateral 

portion  of  the  i)ronotal  disk. 

Int<  r-post(  rior  pro)u>t(ils  —  A  pair  of  spines  or  tubercles  which  are 
laterad  of  the  median  line,  niesad  of  the  jiosterior  i)roii()tal>  and  between 
a  line  connecting  the  posterior  pronotals  and  the  posterior  margin  of  the 
pronotum. 

Postero-lateral  pronotals  —  A  pair  of  spines  or  tubercles  on  the  postero- 
lateral angle  of  the  pronotum. 

Armature  of  the  ]Mest)notum 

Antero-lateral  mesonotals  —  A  pair  of  spines  or  tubercles  on  the  antero- 
lateral angles  of  the  mesonotum. 

Anterior  mesal  ^nesonotals  —  A  pair  of  small  spines  or  tubercles  slightly 
laterad  of  the  median  line,  and  but  sliglitly  removed  from  the  anterior 
margin  of  the  mesonotum,  always  jilaccMl  before  the  anterior  mesonotals. 

Anterior  mesonotals  —  A  pair  of  large  spines,  occu])ying  approximately 
the  same  relative  position  on  the  antero-lateral  portion  of  the  disk,  as  the 
anterior  pronotals. 

Pre-median  mesonotals  —  A  pair  of  spines  or  tubercles  at  approximately 
the  anterior  fourth  of  the  mesonotum,  somewhat  laterad  of  the  median  line 
and  slightly  mesad  of  longitudinal  line  from  the  anterior  mesonotals. 

Median  m£sonotals — A  pair  of  spines  or  tubercles  approximately  at  the 
middle  of  the  mesonotum,  being  somewhat  laterad  of  the  medio-longitudinal 
line,  and  mesad  of  a  longitudinal  line  from  the  anterior  mesonotals,  i.e.  on  a 
line  with  the  pre-median  mesonotals. 
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Post-median  mesonotah  —  A  pair  of  spines  or  tubercles  quite  similar  to 
the  median  mesonotals  but  at  the  posterior  fourth  of  the  mesonotum,  being 
slightly  laterad  of  the  median  line  and  somewhat  mesad  of  a  longitudinal 
line  from  the  anterior  mesonotals,  i.e.  in  a  line  with  the  pre-median  and 
median  mesonotals  when  these  are  present. 

Lateral  mesonotals  —  A  series  of  spines  or  tubercles  occupying  the  lateral 
margins  of  the  mesonotum,  when  viewed  from  above.  This  series  may  be 
further  sub-divided  into:  (a)  the  prc-lafcral  nic.'<onotal.<i  which  occupy  the 
anterior  half  of  llic  l;it('r;il  niai'gin,  at  times  ouv  of  these  at  the  anterior 
fourth  is  enlarged  and  for  coiu-cuicnce  may  be  termeil  the  pn -hit(  rid  ineso- 
notal]  (b)  the  po.st-htU  ral  im  souoldl^i  which  occupy  tlie  jiosterior  half  of  the 
lateral  margin;  (c)  the  an  ilio-lat(r(d  tncsonotal  which  is  a  single  enlarged 
spine  or  tubercle  at  the  middle  of  the  lateral  margin  of  the  mesonotum. 

Posterior  mesonotals  —  A  pair  or  group  of  large  spines  on  the  postero- 
lateral portion  of  the  disk  of  the  mesonotum.  These  often  form  a  high  more 
or  less  trigonal  area. 

Inter-posterior  mesonotals  —  A  pair  of  si^ines  or  tubercles  laterad  of  the 
median  line,  slightly  mesad  of  the  posterior  mesonotals  and  on  a  line  with 
the  latter. 

Postero-lateral  mesonotals  —  A  pair  of  spines  or  tubercles  on  the  postero- 
lateral angles  of  the  mesonotum. 

Armatm'e  of  the  ^Metanotum 

Anterior  7}irt<inotals  —  A  pair  of  spines  or  tui)ei-cle-;  but  -lightly  removed 
from  the  anterior  margin  of  the  metanotum,  and  slightly  laterad  of  the 
median  line. 

Antcro-latcr<d  »h  tatiotali^  —  A  ]iair  of  spines  oi-  tubercles  on  the  antero- 
lateral portion  of  the  metanotal  disk,  approximately  in  the  same  i)osition  as 
the  anterior  mesonotals.  although  at  times  slightly  posterior  to  this  ]')osition. 

L(it<r(d  tn(((nio((ds  —  A  series  of  spines  or  tubercles  along  the  lateral 
margin  of  the  metanotum  when  seen  from  the  dorsum. 

Pre-inter-posterior  metanotals  —  A  pair  of  small  spines  or  tubercles 
slightly  antero-mesad  of  the  inter-posterior  metanotals. 

Posterior  metanotals  —  x\.pi)roximately  the  same  in  character  and 
position  as  the  posterior  mesonotals. 

Inter-posterior  metanotals  —  A  pair  of  relatively  small  spines  or  tubercles 
slightly  mesad  of  the  posterior  metanotals,  and  approximately  on  a  line 
with  the  most  anterior  portion  of  the  median  segment. 
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Teixt-pigtjrb  2. — ^Diagram  to  illustrate  acanthotaxy  of  abdominal  terga, 

with  terminology  proposed. 
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Armature  of  the  Median  Segment  and  of  the  Abdomen 

Antero-lateral  —  A  spine  or  tubercle  on  the  antero-lateral  angle  of  the 
solerite. 

Anteriors  —  A  pair  of  spines  or  tubercles  slightly  laterad  of  the  median 
line  and  but  slightly  removed  from  the  anterior  margin. 

Latero-anteriors  —  A  pair  of  spines  or  tubercles  laterad  of  the  anteriors 
and  removed  from  the  anterior  margin  as  much  as  they  are. 

Medials  —  A  pair  of  spines  or  tubercles  which  are  at  about  the  middle 
of  the  sclerite,  and  but  slightly  laterad  of  the  median  line. 

Posterior  mesal  —  A  single  spine  or  tubercle  on  the  medio-longitudinal 
line  of  the  sclerite  and  at  the  posterior  margin  of  same. 

Paired  posteriors  —  A  pair  of  spines  or  tubercles  on  the  posterior  margin 
of  the  sclerite  and  at  a  point  about  one-half  the  distance  from  the  lateral 
margins  to  the  medio-longitudinal  line. 

First  paired  posteriors  —  A  pair  of  spines  or  tubercles  placed  on  the 
posterior  margin  of  the  sclerite  and  at  a  point  about  two-thirds  the  distance 
from  the  lateral  margin  to  the  medis-longitudinal  line. 

Second  peiired  posteriors  —  A  pair  of  spine>  or  tubercles  ])lace(l  on  the 
posterior  margin  of  the  sclerite  at  a  i)()int  abotit  one-third  the  distance  from 
the  lateral  margin  to  the  medio-longitudinal  line. 

Postero-lateral  —  A  spine  or  tubercle  on  the  postero-lateral  angle  of  the 
sclerite. 

Laterals  —  A  series  of  spines  or  tubercles  along  the  lateral  margin  of  the 
sclerite,  when  viewed  from  the  dorsum. 

Posterior  quadrangle  —  A  group  of  four  spines  or  tubercles  arranged  in  a 
quadrangle,  the  more  posterior  ones  being  practically  on  the  posterior  margin 
of  the  sclerite  and  slightly  laterad  of  the  median  line  and  the  other  pair 
placed  a  short  distance  before  these. 

FvJl  posterior  series  —  A  term  used  to  express  the  condition  found  in 
<;ertain  forms  in  which  the  posterior  mesal  and  the  first  and  second  paired 
posteriors  are  all  present  and  equally  developed. 

Armature  of  the  jMesosternum 

^^esostemals  —  A  longitudinal  paired  row  of  spines  or  tubercles  about 
half  way  between  the  lateral  margin  and  the  medio-longitudinal  line.  These 
■elements  are  often  irregularly  spaced  and  the  arrangement  may  be 
asymmetrical. 

Postero-sternal  —  A  broad,  low  raised  area  along  the  mid-ventral  line, 
near  the  posterior  margin.   This  is  usually  more  or  less  node-like. 
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Armature  of  the  Metastemum 

Metastemals  —  A  series  of  spines  or  tubercles  with  the  same  general 
arrangement  as  the  mesostemals  but  when  only  two  pairs  are  present  they 
are  spoken  of  as  anterior  metastemals  and  posterior  metastemals. 

ABOOillNAL  TSRGA 


Anteriora  i-t-^   »   m"^  Latero-anteriors 


'  -         M  _  Mddi&ls 

First  paired  posteriors  Postsrior  assal 


Second  paired  posteriors  ^ 


-Full  posterior  series 
^  —  Antero-lateral 


I  I  "J  Laterals  "t^  9 

\     •     •^~p~TJ  Posterior  mesal  .  . 

 ,    ^  iiadi  ^ 


Faired  posteriors  Postero-lateral       posterior  quadrangle 

Text-figube  3. — ^Diagram  to  illustrate  acanthotaxy  of  stenxa  and  pleura, 

with  terminology  proposed. 

Armature  of  the  Me<o-  and  ]\ietapleura 

AnterO'lateraJ.  —  A  spine  or  tubercle  at  the  antero-lateral  angle  of  the 

pleura. 

Latcrnh  —  A  iiroup  of  spine?  or  tnberolo?  that  line  the  lateral  margin  of 
the  pleura  in  their  i)r()xinial  half,  when  viewed  from  the  dorsum. 

Mcdio-Udcral  —  A  s])ine  or  tubercle  at  the  middle  of  the  lateral  margin 
of  the  i)leura,  usually  an  enlar<j;ed  lateral. 

Supra-coxals  —  A  group  of  spines  or  tubercles  that  occupy  the  lateral 
margins  of  the  pleura  above  the  coxae. 

Mesopleural  or  Metapleural  —  A  spine  or  tubercle  that  occupies  a 
position  above  the  coxa  and  usually  rises  near  the  mesal  margin  of  the 
respective  pleurum. 

OBRIMIXAK 

The  p;roup  hei'e  tei'med  tlie  Ohriminae  was  first  recotiuized  by  Hrunner 
and  Kedtenbacher  in  their  moiumra])]i  of  the  family  '"^  and  they  considerecl 
it  to  be  one  of  the  tribes  (l)brimini)  of  the  areolate  i)hasmids.  Later 
Bruner  in  his  "  Preliminary  Catalogue  of  the  Orthopteroid  Insects  of  the 
Philippine  Islands  "  treated  the  complex  as  the  family  Obriminidae.*^  In 
1923,  Kamy  in  "  Zur  Nomenklatur  der  Phasmoiden  uses  for  this  group 
the  subfamily  name,  Therameninae,  apparently  basing  the  group  on  what 


18  1906.    Insckteulum.  i'lia»m.,  I,  pp.  19  uud  36. 
"  1916.  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  228. 
"1923.  Treubia,  m,  pp.  230-242. 
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appeared  to  him  to  be  the  oldest  generic  name.  However,  if  one  followed 
that  system  the  oldest  generic  name  in  the  complex  is  Hoploclonia  Stlil,^* 
and  as  a  consequence  the  group  name  would  have  to  be  based  upon  it.  But 
there  is  no  ruling  or  recommendation  in  the  Zoological  Code  nor  is  it  general 
practice  to  form  the  group  name  from  that  of  the  oldest  included  genus,  the 
usual  practice  being  to  accejit  tlic  'ivnwp  name  tliat  is  most  p;enorally  recog- 
nized rep;ardlcps  of  from  which  included  valid  genus  it  is  derived.  As  a 
result  we  believe  that  it  is  best  to  continue  using  a  group  name  based  on 
the  Q:enus  Obrinnis  for  this  complex,  even  though  some  recent  workers  have 
been  followin*:  Karny's  ai'i'an^ement. 

The  ()l)riniinae  consists  of  a  relatively  small  but  quite  well  differentiated 
component  ui'oup  of  the  areolate  ])hasmids  which  seem  to  be  confined  funda- 
mentally to  the  Indo-Malayan  Region. 

The  majority  of  the  included  Philippine  forms  are  either  spiny  or  rugose, 
except  for  the  genus  Eubulides,  which  is  sparsely  tuberculate.  The  pro- 
sternum  of  all  the  members  of  the  group  have  two  knob-like  elevations  on 
the  inter-coxal  surfaces,  the  median  segment  is  quite  well  differentiated 
from  the  metanotum,  usually  broadly  transverse  in  the  female  sex,  but 
varying  from  this  to  subquadrate  in  the  male-.  The  antennae  are  variable 
in  length  but  are  al\\  a>  s  longer  than  the  anterior  limbs,  except  in  the  genera 
Ilocano  and  Planispectrum. 

Tliis  subfamily  is  composed  of  two  well  diffei'cntiated  tribes,  the  Obrimini 
and  the  Datamini.  The  (Obrimini  liave  th(~  ])ronotal  foramen  at  the  anterior 
marfiin  of  the  jironotum  and  have  the  intt'r-coxal  specialization  on  the 
prosternum.  but  lack  such  a  specialized  area  on  the  anterior  portion  of  the 
mesosternum,  the  antennae  usually  are  distinctly  longer  than  the  anterior 
limbs  and  the  posterior  femora  are  usually  at  least  half  as  long  as  the 
abdomen.  Most  of  the  members  of  this  tribe  are  quite  spinose  or  rugose. 
The  females  of  this  tribe  have  the  operculum  elongate  and  surpassing  the 
more  or  less  elongate  ultimate  tergite. 

The  second  iribe,  the  Datamini,  has  the  prothoracic  foramen  removed 
from  the  anterior  margin  of  the  pronotum  and  have  in  addition  to  the  inter- 
coxal  specialization  of  the  prosternum  a  similarly  specialized  area  on  the 
anterior  portion  of  the  mesosternum.  The  antennae  are  usually  only  slightly 
longer  tliau  the  anterior  femoni,  the  jiosterior  femora  are  ol'teii  (|uito  sliort, 
never  more  than  half  as  lonji  as  the  abdomen.  The  females  do  not  have 
the  operculum  greatly  elongate  and  it  is  usually  shorter  than  the  ultimate 
tergite. 

The  tribe  Obrimini  is  practically  limited  to  the  Philippines,  although 
some  members  of  it  do  reach  Borneo  and  the  Tulur  Islands,  but  by  far  the 

19  1875.  Bihang  K.  Svenska  Vet.-Akad.  Handling.,  2,  no.  17,  p.  8.  The  priority  of 
this  name  over  those  in  the  Reoensio  Orthopterorum  III  is  evident  from  the  exact  page 
references  in  the  latter  to  names  proposed  in  the  former. 
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largest  number  of  forms  is  found  in  the  Philiijpine  archii)elago.  However, 
the  Datamini  are  found  through  most  of  the  Indo-Malayan  Region  with  the 
exception  of  the  Philippine  Islands. 

The  tribe  Obrimini  may  be  divided  into  two  marked  generic  groups,  one 

of  which,  the  true  obrimoids,  incliifles  practically  all  of  the  genera  of  the 
tribe,  while  the  other  contains  only  Ilocano  and  Hoploclonia. 

The  true  obrimoids  are  the  dominant  group  of  the  tribe  and  have  been 
diversely  modified.  Pr()l)al)ly  the  most  generalized  representative  of  the 
group  is  Enbiilidcs  which  is  cjuitc  simple  in  most  of  its  moi-phological 
features,  and  is  separable  from  practically  all  the  other  genera  by  the 
simplicity  of  its  armatm-e.  The  strongly  cur\-ed  o\-ipositor.  however,  is  one 
character  in  which  it  t^eems  to  be  specialized  but  we  believe  this  to  be  a 
secondary  development.  From  this  basic  stock  there  are  two  rather  well 
marked  lines,  one  consisting  of  Theramenes,  and  the  other  comprising  all  the 
remaining  genera  with  the  possible  exception  of  Meamsiana  and  StenO' 
hrimus.  Each  of  these  latter  two  genera  may  be  the  sole  representative  of 
distinct  stocks  derived  from  the  EubiUides  type. 

The  genus  Theramenes  with  its  thoracic  specialization  of  the  males  is 
quite  distinct  from  the  other  genera,  representing  a  type  of  development 
unknown  in  the  rest  of  the  subfamily.  The  females,  however,  show  a  much 
closer  affinity  to  Evhiih'rJcs  and  the  other  more  generalized  obrimoids,  and 
they  sliarc  with  the  t'oriner  the  strongly  ciu'N'ed  ovipositor. 

The  other  stock  derived  from  Ei(bulidcs,  which  may  be  termed  the  true 
obrimoid ,  complex,  represents  a  rather  diverse  but  at  the  same  time  a 
monophyletic  assemblage.  The  more  generalised  members  of  the  complex, 
such  as  Heterocopus  and  Aretaon  and  its  subgenera,  di£fer  from  EubuUdea 
in  both  the  type  of  armature  and  in  other  essential  morphological  features 
and  may  be  distinguished  from  each  other  by  the  relative  development  of 
the  armature.  However,  in  the  more  specialized  forms  of  the  complex  there 
are  certain  striking  morphological  differences  in  the  metastemum.  The 
more  generalized  forms  possess  the  normal  type  of  metastemum  with  a  pair 
of  pits  or  fossae  along  the  apodemal  invaginations,  while  the  more  special- 
ized genei'a  have,  in  addition  to  this,  distinctive  specializations  on  the  lateral 
portions  of  the  metastemum.  In  the  genus  Obrimus  the  lateral  portions  of 
the  metastemum  are  invaginated  and  the  mctai)leura  are  folded  under  so 
that  this  area  appears  to  be  partially  covered  by  a  flap,  giving  the  appear- 
ance of  slit-like  invaginations  along  the  lateral  margin.  From  this  type  one 
goes  to  the  more  specialized  condition  found  in  Brasidas  and  Euhrimus  in 
which  the  metastemum  has  deep,  open  pits  which  are  somewhat  removed 
from  the  lateral  margins.  In  the  former  genus  these  pits  are  cingulate  on 
the  external  margin,  but  this  cingidation  is  either  partially  or  completely 
lacking  on  the  internal  margin.  In  Euobrimus  these  pits  or  fossae  are  of 
the  same  general  character  but  they  are  completely  cingulate. 
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It  is  probable  that  Stenohrimtut  is  related  to  Betetocopus  and  Aretaon^ 
and  represents  a  lateral  specialization  from  the  main  stock  characterized  by 
its  very  slender  form  and  its  quite  distinctive  armature. 

The  distinctive  Meamsiana,  which  is  related  to  the  obrimoid  complex, 
and  perhaps  finds  its  nearest  relati\  c  in  Obritnus,  has  slight  indications  of 
lateral  slit-like  invaginations,  but  is  characterized  by  many  unusual 
morphological  features  and  its  unique  armature. 

The  Hoploclonii  constitute  a  ([uite  distinctive  stock  which  are  un- 
d()ul)tedly  derived  from  an  obrimoid  ancestry.  These  forms  are  r('lati\'ely 
short  and  stocky,  witli  rather  sliort,  heavy  legs,  and  all  the  mcmlx'rs  of  this 
assemblage  have  at  least  a  faint  tendency  towards  the  develoi)ment  of  a 
raised,  more  or  less  trigonal  area  on  both  the  pro-  and  mesonotum.  The 
general  armature  of  these  forms  is  secondarily  simplified  and  quite  distinct 
from  that  found  in  the  true  Obrimini. 

The  genus  Pterohrimus,  which  Redtenbacher  placed  in  the  general  obri- 
moid complex,  possesses  a  combination  of  characters  which  leads  one  to 
believe  that  it  is  a  member  of  sonle  other  subfamily. 

The  Obrimini  as  treated  by  Redtenbacher  had  seven  genera  and  sixteen 
species  in  tlie  Philippines,  of  which  one  genus  and  four  species  were  new. 
The  present  paper  treats  eleven  genera  and  subgenera  and  forty-three  species 
and  subsi)ecies  of  ()l)rimini  from  the  Pliilip])incs.  and  of  these  six  are  new 
genera  or  subgenera  and  twenty-five  are  new  species  or  subspecies.  In  the 
tribe  Datamini  there  is  one  new  name. 

The  following  list  contains  all  the  species  here  critically  studied,  those 
enclosed  in  brackets  not  being  known  from  the  Philippine  Islands.  The 
linear  arrangement  here  given  does  not  present  a  true  picture  of  what  we 
consider  the  phylogeny  of  the  genera,  but  is  the  nearest  approach  to  a 
phylogenetic  sequence  which  the  limitations  of  a  linear  presentation  will 
permit.  Individual  phyla  have  been  followed  to  their  logical  ends,  then  a 
return  has  been  made  to  the  next  divergent  stock,  which  by  the  nature  of 
things  may  be,  in  part  at  least,  more  nearly  related  to  one  some  distance 
removed  in  the  sequence. 

Eubidides  St&l 

alutaceus  Stal 

igorrotr  new  species 
taylori  new  sjjecies 
[spuria  Kirby] 
Theramencs  Stal 

\olivaccus  (Westwood)  ] 
(Ironudarius;  Stfd 

[Heterocopiis  Redtenbacher] 

[leprosus  Redtenbacher] 
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Stenobrimus  Redtenbachcr 

bolivari  Redtcnbaclier 
tagalog  new  species 

Aretaon  new  genus 

Aretaon  sensu  strictiore 

aspcrrimns  (Redtcnbaclier) 

\miif<ro.ms  (Redtcnbaclier)  ] 
Trachyarctaon  new  subgenus 

cchinatus  (Stal) 
Obrimus  Stfd 

bufo  (Westwood) 

uichancai  new  species 

mesoplatus  (Westwood) 

bicolanus  new  species 

Brasidas  new  genus 

samarensis  new  species 
quadratipes  (Redtenbacher) 
montivagus  new  species 

viscayanus  new  species 

foveokifns  foveolatua  (Redtenbacher) 

foveolatiis  asper  new  subspecies 
acanthoderus  new  species 
Euobrimus  new  genus 

atherura  new  si)ccic3 
cavernosas  (Stal) 
Idccrtd  (Redtenbacher) 
dohrni  new  species 
hoplites  new  species 
bakeri  new  species 
cleggi  new  species 

Meamsiana  new  genus 

bullosa  new  species 

Ilocano  new  genus 

hebardi  new  species 
rananws  (Westwood) 

[Pterobnmiis  Redtenbacher] 

[depressus  Redtenbacher] 

Hoploclonia  Stal 

[grecfco  (Westwood)  ] 
draconina  (Westwood) 
hystfix  new  species 
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lachesis  new  species 
serratoria  (Stil) 
aspera  (BoHvar) 
clotho  new  species 

atropos  new  species 
deplanata  (We>;t\vnnd) 
armadillo  ( Hcdtcnhacher) 
cen'iconiis  I  Bolivar) 
spadix  new  spi'cics 
tagalog  new  ;?])C'cies 
fratercula  new  species 
polillo  new  species 


Key  to  Genera  -° 

1.  Pronotal  foramen  placed  at  anterior  margin  of  pronotum;  anterior 

iiipsnstornal  plate  without  a  raised  median  sensory  area  .  (Obriniini  I  2 
Pronotal  foramen  removed  by  more  than  its  Icntith  from  anterior  margin 
of  pronotum;  anterior  mesosternal  plate  witli  raised  median  special- 
ized, sensory  area  (Datamini)  13 

2.  Mesonotum  anteriorly  with  a  raised  trigonal  area  Hoploclonia  Still 

]\Iesonotum  without  a  raised  trigonal  area  3 

3.  Ai^domen.  mesonotum  and  metanotum,  excei)t  for  anterior  marccin  of 

latter,  tuberculate,  rugoso-tuberculate  or  smootli,  or  with  paired 

conical  posterior  meso-  and  metanotal  elevations  4 

Abdomen  and  thorax  with  definite  spines  or  with  spines  and  tubercles, 
and  often  with  posterior  meso-  and  metanotal  crests  9 

4.  Tepnina  jiresent,  lobiform  PterohrimiLS  Redtenbacher 

Tegmina  absent   5 

5.  Meso-  and  metanotum  with  large,  paired  conical  posterior  elevations 

with  numerous  small  supplementary  tubercles;  elevations  of  meta- 
notum connected  by  a  transverse  raised  area;  ventro-anterior  margin 
of  all  femora  and  ventro-posterior  margin  of  all  but  posterior  femora 

witli  relatively  large  serrate  laminations  Mearnsiana  new  genus 

Posterior  meso-  and  metanotals  absent,  or  at  most  subobsolete;  no 
paired  posterior  meso-  and  metanotal  conical  elevations;  femora 
without  such  laminations  6 

-oTho  gonus  WoorUnrkui  of  r.iinthor  (Mitt.  Zool.  Mu>.  lirrlin.  17.  yy.  75"),  759, 
(1931)  )  established  for  Kanibidion  scorpiouldrii  Montii)Uzi(-r.  from  Woodliirk  Island 
(Ann.  Soc.  Phys.  Xat.,  Lyon,  (2) VII,  jip.  85,  86,  (1885)  ),  is  unknown  to  us  in  nature 
as  it  was  to  Giinther,  and  has  not  been  placed  in  thn  key  because  the  original  descrip- 
tion, as  well  as  the  generic  description  of  Giinther,  is  too  incomplete  to  enable  us  to 
determine  its  position.  ()uitp  iirol);il)iy  this  <ienu.s  may  ho  a  mombor  of  some  other 
subfamily.  Consequently,  until  material  of  the  species  and  genus  have  been  reexamined 
and  analyzed  in  the  light  of  our  present  knowledge  of  the  Obriminae,  it  ^1  hardly  be 
possililo  to  sa>-  what  are  its  nearest  relatives  and  whether  it  should  actuaUy  be  placed 
iu  this  .subfamily. 

We  have  placed  Woodlarkia  at  the  end  of  the  linear  arrangement  of  genera,  in 
the  present  treatment,  in  order  to  make  our  summary  complete  as  far  as  published 
literature  is  concerned. 
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6.  Opcrciiluiii  of  female  eurvcd,  in  profile;  abdomen  weakly  p-amdate  and 

weakly  carinate  uiedio-longitudinally.  ^Male  abdomen  sparsely 
granulate;  meso-  and  metanotum  smooth  or  anterior  margin  of  either 
or  both  with  spines,  or  their  surfaces  with  larue  median  tubercles.)  .8 
Operculum  straijjht,  in  profile;  abdomen  rather  densely  p;ranulate  and 
distinctly  carinatc  medio-lonuitudinally.    (Males  unknown.)   7 

7.  Pronotum  with  anteriors  and  jiosteriors  tuberculate,  without  paired 

posteriorly  convergent  lines  of  low  tubercles;  antennae  longer  than 
anterior  limbs ;  ultimate  tergite  elongate,  three  times  as  long  as  basal 

width  Heteroco'pnfi  Rcdtenbacher 

Pronotum  without  anteriors  and  i>osteriors,  with  paired  posteriorly  con- 
vergent lines  of  low  tubercles;  antennae  shorter  than  anterior  limbs; 
ultimate  tergite  not  elongate,  not  more  than  one  and  one-half  times 
as  long  as  basal  width  Ilocano  new  genus 

8.  Posterior  tibiae  with  lateral  margins  of  flexor  surface  serrate,  or  spined 

distad;  pleural  margins  of  meso-  and  mctathorax  serrate.  Male  with 
a  large  median  tubercle  on  both  mesonotum  and  metanotuui. 

Theramems  Stal 

Posterior  tibiae  with  lateral  margins  of  flexor  surface  relatively  smooth; 
pleural  margins  of  meso-  and  metathorax  cither  smooth  or  weakly 
tuberculate.  Alales  without  large  median  tubercles  on  mesnnotrmi 
and  metanotum  EnhuUdcx  Stal 

9.  ^letasternal  pseudo-foramina  absent;  either  operculum  and  ultimate 

tergite  (supra-anal  plate)  short,  the  oj)erculum  not  surpassing  the 
ultimate  tergite,  or  operculum  elongate  and  curved  in  lateral 

asjiect   10 

Metasternal  ]iseudo-foramina  present;  operculum  elongate  usually  sur- 
passing ultimate  ter<iite,  straight  in  lateral  aspect  11 

10.  Posterior  meso-  and  metanotals  simple;  operculum  and  ultimate  tergite 

(supra-anal  plate)  short,  straight;  general  form  slender  and  elongate. 

StenohrimuLs  Redtenbacher 

Posterior  meso-  and  metanotals  composite ;  operculum  elongate,  curved 
in  lateral  aspect;  general  form  relatively  stout  . .  .Arctaon  new  genus 

11.  Metasternal  ])seudo-foramina  narrow  lateral  slits  at  lateral  margins, 

appearing  like  lateral  invaginations  Obrimus  Stal 

Metasternal  pseudo-foramina  large,  open  pits  near  lateral  margins  . .  12 

12.  Metasternal  pseudo-foramina  semi-cingulate  Brdsidas  new  genus 

Metasternal  pseudo-foramina  completely  cingulate. 

Euobrim/us  new  genus 

13.  Antennae  distinctly  shorter  tlian  anterior  limbs  (pronotum  trapeziform; 

metai^lcura  without  a  large  lateral  spine).  .  .Fhtnispectrum  new  genus 
Antennae  as  long  as,  or  longer  than,  anterior  limbs  14 

14.  Occiput  conically  elevated,  spinose  or  tuberculate,  usually  with  four 

converging  carinae  16 

Occiput  not  conically  elevated,  smooth  or  tuberculate,  without 
carinae   16 
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15.  Thorax  ami  abtlumcn  witli  a  definite  inedio-longitudinal  carina;  abdo- 

men more  or  less  spinose  Pylamenes  Stil 

Thorax  and  abdomen  with  an  obsolescent  medio-longitudinal  carina  ; 
abdomen  tuberculate  Datafues  Stal 

16.  Mcso-  and  nietaplcura  oxpandeil.  serrate:  fii'st  aiitcnnal  segment  ex- 

ternally unarmed  to  bidentate;  occiput  .somewhat  inflated. 

Dares  Stil 

Meso-  and  metapleura  not  eq)anded;  first  antcnnal  segment  ( xtunally 
bidentate;  occiput  not  inflated  Orestes  Redtenbacher 

Systkmatic  Treatment 

EUBULIDES  St.M 

1877.  Knhitlides  Stal,  Ann.  Soc.  Ent.  Belp.,  XX,  C.  R.,  p.  Ixviii. 

IS!).").  Kulxilldcs-^  FAn-.i,  Fauna  Filipinas,  II,  p.  200. 

1904.  EubuLUIcts  Kirby,  Syn.  Cut.  Ortli.,  I,  p.  395. 

1906.  Eubulides  Redtenbacher,  Insektenfam.  Fhasm.,  I,  pp.  36,  38. 

Genotype  (by  monotypy) . — Eubulides  alutacetis  Stil. 

This  genus  is  closely  related  to  Theramenes  Stal,  from  which  it  is  easily 
separated  by  the  character  of  the  meso-  and  metapleura.  In  EubiUides  the 
pleura  of  the  ni(  so-  and  metathorax  aic  not  expanded  and  their  margins  are, 
at  most,  sparsely  tuberculate,  while  in  Theramenes  these  pleura  are  laterally 
expandefl  and  tlieir  margins  are  serrate  to  serrato-tuberculate.  In  Thera- 
mrtxs  the  jjosterior  tibiae  have  the  lateral  martrins  of  the  flexor  surface 
supplit'd  with  a  nearly  continuous  series  of  sei'i'at ions  or  a  iiuiuber  of  rather 
])i'oininent  spines  distad,  whik'  in  the  ])rcs('iit  ticiiiis  these  niai'ii;ins  are 
]-ehitivel>-  smooth,  virtually  unarmed.  In  both  of  thoe  ucnera  the  ventro- 
anterior  margins  of  the  median  and  i)osterior  femora  are  spinoso-tuberculate, 
these  elements  of  the  armament  increasing  in  size  distad.  Those  of  Thera^ 
menes,  however,  are  larger  than  their  homologues  found  in  the  species  of 
Eubulides. 

The  males  of  Eubulides  do  not  have  a  large  median  tubercle  on  both  the 
meso-  and  metanotum  as  is  the  case  in  Theramenes. 

In  the  female  of  Eubuiides  before  us  the  dorsal  portion  of  the  seventh 

to  ninth  tergitcs  have  a  median  specialization.  However,  in  the  description 
of  the  female  of  alutaceus,  the  only  other  known  female  of  this  genus, 
nothing  is  said  concerning  dorsal  specializations  of  the  aljdomen.  If  that 
sex  of  alutacius  does  have  thi-  specialization  it  will  serve  as  another 
character  of  dihereiitiation  from  Theramenes  as  females  of  the  latter  do  not 
have  this  development. 


"Elera  in  his  catalogue  used  the  name  Eiibnluli.-^  and  credits  it  to  Stil.  It  18 
quite  evident  that  this  is  a  mispelling  of  Eubulides  of  the  latter  author. 
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Key  to  Species 

1.  Anterior  margin  of  pronotiim  with  four  large  tubercles  . . .  .nhiinc,  us 
Anterior  margin  of  pronotum  with  smaller  tubercles  or  les.<  than  four 

lar<2;e  tulxTcles  2 

2.  Anterior  margin  ul  mesonotum  with  four  large  spines;  pronotum  with  a 

large  postero-lateral  spine  igorrote  new  species 

Anterior  margin  of  mesonotum  lacking  four  large  spines;  pronotum  lack- 
ing a  postero-hiti'ial  spine  3 

3.  Occiput  with   lateral   coronals  spinoso-tuberculate,  median  coronals 

smaller,  tuberculate;  pronotum  with  an  antero-lateral  tubercle. 

taylori  new  species 

Occiput  lackiuii  both  lateral  and  median  coronals;  pronotum  iackino-  an 
antero-lateral  tubercle  spuria  --  Kirby 

Eubulides  alutaceus  Stal 

1877.  Eubididea  aluiaceua  Stil,  Ann.  Soc.  £nt.  Belg.,  XX,  C.R.,  p.  Ixviii. 

$  ;  "  Insulae  Philippinae  *M 

1895.  FA  nbaltih  s\  (sic)  ahilna  us  F,l('i  ;i,  F;mn;i  Filijiinas.  II.  p.  200. 

1904.  E\nhuli(l<  s\  (ilulaccHs  Kirby,  8yn.  ("at.  Orth.,  1.  ]>.  39.'). 

1906.  Euhulidi  .f  (il/ddceiis  RedtenbachiM-.  Inscklonfani.  I*lia-in.,  I.  p.  38. 

1915.  Eubulides  (ilutaccus  Briinor,  Uiii\-.  Xchi'.  Studies,  X\',  nci.  2,  \k  229. 

1933.  Eubuliilcs  (dularots  Sjc'istcHlt,  Arki\'  fur  Zoolotii,  25a,  no.  10.  p.  2. 

This  striking  species,  which  has  not  been  rediscovered  since  its  descrip- 
tion, seems  to  be  closely  related  to  igorrote  here  described.  In  both  alutaceus 
and  igorrote  the  occiput  has  both  the  lateral  and  median  coronals;  however, 
in  the  former  the  anterior  margin  of  the  pronotum  is  quadrituberculate, 
while  in  the  latter  species  this  margin  has  the  antero-lateral  spines  and  a 
pair  of  small  median  tubercles.  Moreover,  in  altUaceus  the  anterior  margin 
of  the  mesonotum  is  unarmed,  while  in  igorrote  this  margin  has  four  large 
spines  and  the  antero-lateral  tubercles  which  are  somewhat  smaller  than  the 
spines. 

As  is  the  case  with  most  of  Stfd's  Phihppinc  material,  no  exact  locality 
is  <ii\-('n,  and,  as  no  one  has  seen  additional  material  of  the  species,  we  can 
add  no  information  as  to  its  structural  features  or  a  more  detinite  habitat. 

Eubulides  igorrote new  species  Plate  31.  H;?.  4. 

This  rather  distinctive  specie^  is  related  to  alutaceus  Stal,  from  wliich  it 
differs  j)y  liavinp;  the  anterior  margin  of  the  mesonottun  with  four  spines, 
while  in  the  latter  this  margin  is  unspined.   In  igorrote  the  pronotum  has 

-'-A.-;  the  {lonus  i>  inasciiliiu'  Kirby's  uso  of  .s'/x/m/  l)oth  orifrinallv  (.\iin.  Mas:.  Nat. 
Hist..  (7).  XIII,  1).  441,  (1904)  )  and  in  his  Catalogue  (Syii.  Cat.  Orth.,  1,  p.  395, 
(1901)  )  \vo\il(l  indicate  that  it  was  derived  from  the  substantive  form  of  this  word. 

.\-  1  ti  as  can  be  gathered  from  the  original  description  sptiria  was  correctly  referred 
to  Eid)tdid(  .<.  The  coiTPctness  of  the  cited  locality  "Australia",  is,  however,  doubtful, 
the  ticiius  otherwise  Ik  iiiu  IMiilippine  in  its  (listril)ut ion.  In  the  event  tiiat  further 
"material  of  spuria  supports  the  habitat  originally  given,  we  will  have  a  type  of  generic 
distribution  unique  in  the  subfamily  Obriminae,  as  no  other  member  of  that  assemblage 
is  known  to  occtn-  in  Australia. 

"  Named  after  the  Igorrotes,  the  inhabitants  of  a  section  of  the  province  of  Nueva 
Vizcaya,  Luzon. 
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the  antero-latcral  supines  and  a  i)air  oi  .-mall  median  tubercles.  From 
taylori  the  present  form  may  immediately  be  separated  by  the  latter  having 
the  anterior  margin  of  the  mesonotum  quadrituberculate,  while  in  the  former 
these  structures  are  lacking. 

Type. —  S  ;  Imugan,  Nueva  Vizcaya,  Luzon,  Philippines.  May  1,"  1912. 
(W.  Boettcher.)    [Hebard  Collection,  Type  no.  1292.] 

Size  relatively  small  for  the  genus;  rather  smooth  except  for  the  spines 

and  tubercle?  on  the  head,  iironotum  and  mesonotum. 

Head  lon.i^er  than  broad.  narrowinG;  posteriorly;  eyes  relatively  larce, 
convex,  moderately  i)rominent;  occiput  with  lateral  and  median  coronals 
spinoso-tuberculate,  slightly  anterior  of  median  coronals  is  placed  an  ad- 
ditional i)air  of  smaller  tubercles;  gular  tubercles  small:  dorsal  surface  of 
liead  weakly  p;ranulose.  Antennae  relatively  lonu;  (broken  at  sixteenth 
article),  jjroximal  article  llattened,  remaining  articles  more  than  twice  as 
long  as  broad;  all  with  numerous  short,  silvery  hairs. 

Pronotum  longer  than  broad,  slightly  shorter  than  metanotum,  not  in- 
fludinj^-  median  segment,  gradually  iiarrowino;  posteriorly;  surface  rup;ose, 
transverse  sulcus  weak,  mesad;  antero-lateral  spinose  tubei'cles  relatively 
prominent,  marginal  tubercles  small;  posterior  margin  rugose,  postero-lateral 
spines  large,  lateral  margins  with  three  small  tubercles,  mesal  one  smaller. 
Proj^lein-a  not  greatly  expanded,  extending  laterad  only  slightly  more  than 
the  notum.  Prosternum  nf  the  u<nal  type,  broadly  transverse,  with  the  two 
inter-coxa,!  raised  sensory  areas  as  in  related  species ;  general  surface  slightly 
rugose. 

Mcsonotimi  slightly  more  than  twice  as  long  as  pronotum,  subcylindrical, 

surface  sliuhtly  rugoso-grantdose.  givatest  length  two  and  one-half  times 
anterior  width  or  twice  posterior  (greatest)  width;  anterior  margin  with 
four  spaced  spinose  tubercles,  lateral  margins  with  an  irregular  series  of 
tubercles.  Mesojileura  not  expanded,  not  evident.  Mesostemum  rugoso- 
granulate  with  a  series  of  lateral  tubercles. 

Metanotmn  rugose,  slightly  longer  than  jjronotum.  almost  twice  as  long 
as  broad.  Median  segment  broadly  transverse,  rugose.  ^letai)leura  slightly 
expanded,  their  margins  sparsely  tuberculate.  Metastemum  rugoso- 
granulate. 

Abdomen  with  doi'sal  surface  rugose,  venti'al  surface  rugoso-tuberculate, 
broken  at  sixth  segment;  tergites  2  to  6  longer  than  broad. 

Anterior  femora  as  long  as  pro-  and  mesonotum,  basal  flexure  present, 
marginal  carinae  present,  dorso-antcrior  relatively  ])rominent,  ventro- 
posterior  with  two  or  three  s]iaced  tubercles  in  distal  half.  Anterior  tibiae 
slightly  shorter  than  femora,  margins  weakly  carinate,  covered  with  short 
hairs  similar  to  those  on  antennae.  Anterior  tarsi  moderately  elongate, 
metatarsus  slightly  longer  than  second  article,  latter  slightly  longer  than 
third,  ultimate  slightly  shorter  than  first  and  second  together,  armed  with 
relatively  long  and  strong  curved  claws,  pulvilli  large,  distinct;  arolium 
present,  about  half  as  long  as  claws;  tarsi  with  hairs  as  on  the  tibiae. 

Median  femora  slightly  shorter  than  anterior  ones,  slightly  longer  than 
mesonotum;  marginal  carinae  not  iirominent.  both  ventral  margin-^  with  a 
few  spaced  tubercles  in  distal  half.  Median  tibiae  slightly  shorter  than 
femora,  marginal  carinae  weak.  Tarsi  much  as  anterior  tarsi,  but  proximal 
article  shorter. 
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Posterior  femora  longer  than  anterior  ones,  as  long  as  meso-and  meta- 
notum  together,  carinae  weak,  ventro-anterior  margin  with  scattered  spinose 
tubercle?  for  its  entire  length,  ventro-posterior  with  sjiinose  tubercles  in 

distal  lialf.    Posterior  tibiae  and  tarsi  much  as  median  tibiae  and  tarsi. 

General  color  fuscous,  ventral  surface  of  thorax,  femora  and  tibiae 
slightly  lighter  fuscous;  ventral  surface  of  abdomen  blackish  fuscous;  tarsal 
claws  very  dark  fuscous. 

Length  of  body  to  end  of  sixth  abdominal  segment,  31.5  mm.;  length  of 

pronotum,  3;  length  of  mesonotum,  7;  length  of  metanotum.  3.8;  length  of 
median  sej^ment.  1.8;  lenutli  of  anterior  femur,  9.5;  length  of  median  femur, 
7-7.8;  lenuth  of  posterior  femur.  10.8. 

Tliis  species  is  known  only  from  the  male  type. 

Eubulides  taylori     new  species  Plate  31,  figs.  I,  2,  10. 

This  striking:  species  differs  from  both  the  other  Philippine  members  of 
the  cenus  by  lacking  four  lar<2;(>  tubercles  or  a  pair  of  antero-lateral  spinose 
tubercles  and  a  jiair  of  small  mcsal  tiibcicles  on  tlie  anterior  margin  of  thp 
pronotum.  'riie  present  insect  differs  from  the  other  member  of  this  genus 
{spiirid  I  by  having  spinose  lateral  coronals  on  the  occiput.  The  larger  size 
of  taylori,  the  more  general  smoothness,  the  absence  of  large  spines  and  the 
dorsal  specialization  on  the  eighth  and  ninth  abdominal  tergites  of  the 
female  sex  will  also  readily  separate  this  species  from  any  of  the  other 
known  forms  of  the  genus. 

Type.—  9  ;  Polillo  Island,"  Philippines.  (Taylor.)  [Hebard  Collec- 
tion, Type  no.  1251.] 

General  form  large  for  the  genus,  body  sparsely  tuberculate;  legs  re- 
latively short  and  rather  stout. 

Head  with  mmierous  I'elatively  small  tubercles  of  A-arying  sizes,  fjuite 
rough  and  granular,  lateral  and  median  coronals  sjjinose,  gulars  small. 
Antennae  incomplete,  articles  longer  than  broad,  covered  with  erect  silvery 
hair. 

Prctnotum  relatively  large,  with  numerous  small  tubercles  but  ajipearing 
much  smoother  than  head;  anterior  margin  with  two  small  anterior  mesal 
tubercles,  posterior  mesals  smaller,  these  forming  a  rectangle,  antero-laterals 
strongly  spinoso-tuberculate;  tubercles  on  rest  of  pronotum  approximately 
the  same  size;  at  midjioint  a  weak  transverse  sulcus;  in  lateral  view  the 
outline  of  the  posterior  half  of  the  pronotum  is  inclinetl  upward  posteriorly, 
postero-laterals  very  small,  tuberculate;  posterior  margin  slightly  produced 
mesad  with  an  obtuse  angulation  on  the  median  line. 

Mesonotum  rather  broad,  with  numerous  short  tubercles  scattered 
irregularly  over  the  surface,  this  portion  of  the  body  appearing  about  as 
roughened  as  pronotum;  anterior  margin  with  six  small  tubercles,  the  more 

Dedicated  to      collector,  Dr.  Edward  H.  Taylor,  to  \vho:«e  tield  work  and  labora- 
tory studies  we  are  indebted  for  much  of  the  more  recent  elaboration  of  our  knowledge 

of  Philippine  zoolofry. 

-■^Polillo  Island  is  twenty  miles  off  the  east  coast  of  the  island  of  Luzon  (Province 
of  Tayabas),  separated  by  Polillo  Strait.  The  meridians  of  15'  N.  and  122°  E.  intersect 
at  the  northeast  corner  of  the  island. 
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lateral  pair  being  larger.  Pleura  but  moderately  expanded,  their  margins 
with  numerous  irregular  tuberculations,  antero-laterals  rather  large,  spinoso- 
tubcroulatc.  IMesosternum  with  mesostemals  small,  tvibcrculatc,  also  with 
a  faint  indication  of  a  median  carina  present  near  tlie  ]M)steri()r  margin. 

Metanotum  smooth  except  for  the  numerous  irregular  granulations. 
Pleura  slightly  expanded,  lateral  margins  with  a  varying  number  of 
tubercles.  Metastcrnum,  much  as  mesosternum,  with  granules,  a  scattered 
arranjremcnt  of  small  tubercles  and  a  faint  indication  of  a  median  carina 
near  the  caudal  margin.    Median  segment  transverse. 

Abdominal  tergites  2  to  4  (including  median  segment  in  count)  gradu- 
ally broadening,  5  to  7  gradually  narrowed,  seventh  with  a  slight  indica- 
tion of  a  pair  of  small  tubercles  meso-caudad ;  eighth  tergite  narrower,  a 
briefly  subfissatc  tubercle  meso-posteriorly ;  ninth  tergite  with  lateral 
margins  very  short,  posterior  strongly  arcuate,  tubercle  larger  than  that  on 
eighth,  its  apex  subfissate;  in  lateral  view  these  tubercles  appear  rostrate 
produced;  penultimate  tergite  narrowed,  with  a  median  carina  and  its  lateral 
margins  arcuate,  posterior  margin  truncate,  ultimate  tergite  ])rol()nged, 
slightly  longer  than  the  two  preceding  tergites,  apex  broadly  rounded,  with  a 
definite  median  carina.  Ventral  surface  of  abdomen  relatively  smooth,  a 
few  scattered  granules;  operculum  elongate,  lanceolate,  navicular,  median 
carina  strong,  apex  narrowly  rounded,  slightly  surpassing  that  of  ultimate 
tergite. 

Anterior  femora  short,  equal  to  slightly  more  than  twice  the  length  of 
the  pronotum,  relatively  stout,  basal  flexure  prominent  on  anterior  surface, 

noticeable  on  posterior  one.  both  anterior  margins  carinate,  (lorso-]iosterior 
weakly  carinate,  ventro-posterior  carinate,  with  a  few  scattered  tubercles 
and  spines,  the  largest  near  the  distal  extremity.  Anterior  tibiae  relatively 
smooth,  all  margins  carinate.  Anterior  tarsi  as  in  igorrote.  Femora,  tibiae 
and  tarsi  with  short,  erect,  fuscous  to  blackish  hairs. 

Median  femora  sliglitly  shorter  than  anterior  femora,  rather  stout,  some- 
what inflated,  all  margins  carinate,  dorsal  margins  with  a  few  small  scattered 
tubercles,  those  on  dorso-posterior  in  proximal  half;  ventral  margins  with  a 
few  scattered  spines,  largest  near  the  distal  extremity.  Median  tibiae 
practically  smooth  excei')t  for  the  slight  denticulations  on  tlie  extensor 
surface.  Median  tarsi  as  anterior  tarsi  except  that  the  proximal  article  is 
somewhat  shorter.   Median  limb,  as  a  whole,  with  short  erect  hairs. 

Posterior  femora  longer  than  median,  almost  as  long  as  mesonolium, 
somewhat  inflated,  dorso-anterior  margin  weakly  carinate,  all  other  margins 
strongly  carinate,  dorso-posterior  with  scattered  spines,  longest  and  more 
numerous  near  distal  apex,  those  on  posterior  margin  more  numerous  and 
usually  stronger.  Posterior  tibiae  relatively  smooth  except  for  the  slight 
denticulations  of  extensor  surface.  Posterior  tarsi  same  as  median  tarsi. 
Posterior  til)iae  and  tarsi  with  erect  hairs. 

Color  on  dorsum  varying  from  light  brown  lo  reddish  brown,  ventral 
surface  pale  brown,  except  for  mesosternum  which  is  reddish  brown, 

operculum  at  base  dark  bi'owii.  apex  blackish;  femora  mostly  pale  brown, 
tibiae  and  tarsi  slightly  darker,  tarsal  claws  black  at  apex. 

Length  of  body,  92  nun.;  length  of  pronotum,  6.8;  length  of  mesonotum, 
19;  length  of  metanotum,  9;  length  of  median  segment,  4.3;  length  of 
anterior  femur,  16;  length  of  median  femur,  14.4;  length  of  posterior  femur, 
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Allotype. —  $  ;  Same  data  as  type.    [Hebard  Collection.] 

Differing  from  the  female  holotype  only  in  the  following  respects;  the 
smaller  size,  the  row  of  small  gular  tubercles  not  as  iiromincnt,  on  the  pro- 
notum  there  are  no  small  posterior  mesa!  tiil)ereles.  wliile  the  anterior  marp;in 
of  the  niesonotum  has  but  three  or  four  tubercles  instead  of  the  six  some- 
what larger  ones  of  the  female.  Abdominal  tergites  2  to  7  (including 
median  in  count)  gradually  narrowed  posteriorly,  second  termite  subquad- 
rate,  remainder  longer  than  broad,  eighth  tergite  slightly  broader,  its 
margins  arcuate,  nintii  broadly  transverse,  seventh  to  ninth  tergites  sHghtly 
carinate,  tenth  tergite  weakly  bilobed.  Poculum  slightly  elongate,  apical 
third  carinate,  apical  margin  with  a  flange.  Legs  as  in  the  female  except 
that  the  dorsal  margins  of  the  median  femora  are  not  tubercnlate  and  the 
dorso-internal  margin  of  the  posterior  femora  have  small  tubercles  instead 
of  spines. 

Color  much  as  in  female  except  that  the  dorsmn  is  slightly  lighter  brown 
and  the  mesostemum  is  more  reddish. 

Length  of  body,  62.5  mm.;  length  of  pronotum,  4.6;  length  of  mesonotum, 
14.2;  length  of  metanotum,  7;  lengtli  of  median  segment.  3.2;  lenutli  of 
anterior  femur,  11.5;  length  of  median  femur,  10.3;  length  of  posterior 
femur,  13.8. 

In  addition  to  the  type  and  allotype  we  have  examined  one  male  para- 
type,  from  the  same  locality,  belonging  to  the  United  States  National 
Museum,  which  agrees  almost  perfectly  with  the  allotyi)e,  the  only  difference  • 
being  its  slightly  smaller  size. 

THERAMENES  .St.il 

1859.    Enrycanlha  \\vA\\ooi\,  Cat.  Orth.  Ins.  Brit.  Mus.,  I,  Phasm.,  pp.  62-66. 
(In  Dart.) 

1F7.5.    rh(  rnme)irf<  S'.'i!.  Kcc.  (Mh.,  Ill,  ]i.  40.  fnnlnote. 

1904.    Thcrameiwa  Kiihy.  6yn.  Cat.  Urlli.,  I,  p.  399. 

1906.  Theramenes  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  36,  37. 

Genotype  (by  monotypy) . — Eurycantha  olivacea  Westwood  [=  TAero- 
menes  olivaceus  (Westwood)  J.^' 

This  genus,  which  is  closely  related  to  Eubidides  Stil,  is  easily  separable, 
in  the  male  sex,  from  all  other  members  of  this  subfamily  as  both  the 
meso-  and  metanotum  each  have  a  very  large  median  tubercle.  The  females, 

however,  are  of  the  more  usual  Obrimini  type,  but  differ  from  most  others 
by  not  having  definite  spines  on  the  mesonotum  and  metanotum,  except  on 
the  anterior  margin  of  the  I'ormei";  moreover,  they  differ  from  IIptfrocopHS 
by  having  the  operculum  straight  instead  of  curved.    Both  sexes  of  the 

-^Poouhim  is  a  iianip  that  \vn  are  u.^inp:  for  Iho  three  apical  sternite?  of  the  male. 
Because  of  their  peculiar  shape  we  believe  that  it  is  best  to  treat  these  three  sternitea 
collectively  as  a  separate  aggregation. 

27Kirby  (Syn.  Cat.  Orth..  I.  p.  339.  (1904))  designated  Thcrnmcnes^  (Iromrdnr'ms 
Stil-  as  the  genotype  of  Theramenes,  which  unfortunately  is  untenable,  as  Stal  in 
describing  Theramenes  included  solely  Eurycantha  olivacea  Westwood.  Moreo\er,  T. 
dromedarius  St&l  was  not  described  until  two  years  after  the  genus  was  proposed.  As 
a  result  T.  oUvaceus  must  be  considered  the  genotype. 
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present  genus  differ  from  those  of  its  closest  relative,  Bvbulidea,  by  having 
the  flexor  surface  of  the  posterior  tibiae  serrate  or  spined  distad  instead  of 
being  relatively  smooth.  Moreover,  the  pleural  margins  of  the  meso-  and 
metathorax  are  serrate  instead  of  being  smooth  or  weakly  tuberculate. 

The  genus  Theramenea  is  unknown  to  us  except  from  the  literature,  but 
it  presents  certain  problems.  First,  is  that  of  the  habitat  of  Westwood's 
olivacetis,  which  he  said  came  from  Ceylon;  second,  it  would  appear  from 
a  careful  examination  of  the  literature  that  Redtenbacher  has  misidentified 
Stal's  dromedarius]  third,  (luntlior-^  has  recently  synonymized  both  of  the 
previously  known  ?iiooies.  In  that  paper  Giinthcr,  when  recording  material 
from  Beo,  T^obo  and  Salihalx'o  in  the  Tuhir-^  Islands,  definitely  synonym- 
ized Stal's  dronicdan'vs  under  olivareiis  of  Wcstwood,  stating  liis  belief,  with 
■which  we  a<rre(\  that  the  original  locality  of  ^Wcstwotxl's  species,  i.e. 
"  Ceylon  is  erroneous.  As  to  this  synonymy  there  arc  very  <i()()d  grounds 
for  a  difference  of  opinion  from  (lunther's  interpretation.  Asi  stated  above 
we  feel  that  true  dromedarius  and  dromedarius  as  understood  by  Redten- 
bacher, the  latter  one  coming  from  the  Tulur  Islands,  are  distinct.  There 
is  no  su]>pcn-table  evidence,  at  the  present  time,  that  Stal  was  incorrect  in 
saying  that  his  dromedarius  came  from  the  "  Insulae  Philippinae  as  at 
present  understood.  There  appears  to  us  to  be  more  warrant  in  believing 
that  StUl's  species  is  one  occurring  on  some  one  of  the  Philippine  Islands 
which  has  not  been  recognized  since  its  description,  than  the  assumption  that 
his  material  was  erroneously  credited  to  the  Archipelago  as  a  whole.  The 
comments  made  above  exjiress  our  definite  belief  that  the  "  Talaur-Inseln  " 
form  examined  and  figured  by  Redtenbacher  is  distinct  from  dromedarius 
of  Stal. 

I'nless  evidence  to  the  conti-ary  is  definitely  foi'thcomins;  we  must  uivo 
weight  to  the  original  desci-ij^tions  involved.  Wcstwood  states  definitely, 
and  his  figure  confirms,  that  the  meso-  and  metanotal  i)i'occsses  are  not 
simi)le  but  bilid.  Stal's  ilronx  (Uirii/s  was  said  by  its  author  to  be  very 
similar  to  ollr(tr(  us,  and  without  mcaition  of  these  ])rocesses  to  the  contrary 
we  are  obliged  to  consider  they  are  of  similar  character.  Redtenbacher  has 
recorded  material  from  the  Tulur  Islands  witli  bifid  processes  as  olivaceus, 
and  also  other  material  from  these  islands  with  simple  rounded  processes, 
as  described  and  figured  by  him,  as  dromedarius  of  Stil.  Whether  we  have 
one,  two  or  three  specie?  remains  for  future  workers  to  determine. 

-8  SitzuiifislH-.  (;cs(>ll.  Xaturforsch.  Frmndi-.  1934.  )..  75.  (1934). 

-''The  fauna  of  the  Tulur  Islands,  which  f;;uuistically  show  little  or  no  affinity 
with  the  Philippine  Islands,  was  usuall\  inchuh  cl  in  Bruner's  catalogue.  The  spelling 
of  tho  name  of  thosn  islands  is  (niitf  variable  and  some  of  the  more  common  variants 
are:  Tulour,  Taleur,  Takuer  and  Taiaur. 
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Theramenes  olivacea  (Westwood) 

1859.   Eurycantha  olivacea  Westwood,  Cat.  Orth.  Ins.  Brit.  Mus.,  I,  Phasm.,  p.  65, 

pl.  II,  fifis.  8,  8a,  8b.    \  S  \  "  ("cylou  ".1  •'" 
1875.   ITheramenes]  olivacea  Stal,  Kec.  Urth.,  HI,  p.  46,  footnote.^i 
1904.  Tlheramenes]  olivacea  Kir^,  Qyn.  Cat.  Orth.,  I,  p.  309. 
1906.  Therarnctus  olivacea  Redtenbadier,  Insektenfam.  Phasm.,  I,  p.  37.  1$; 

"  Talaur  Inseln  ".J 

1915.    Theramenes  oliveuxa  Bnmer,32  Univ-.  Xcbr.  Studies,  XV,  no.  2,  p.  22S. 
1934.   Theramenes  olivaceus  Giinther,  Sitzungsbr.  Gesell.  Naturforsch.  Fieunde, 
1934,  p.  75.   t  ^ ,  9  ;  "  Beo,  Lobo,  Salibabee  ",  Talur  Islands.]    (In  part.) 

This  species  has  the  anterior  pronotal  tubercles  present,  the  mesonotum 

has  the  lateral  margins  serrate  with  a  pair  of  antero-lateral  tubercles  and  a 

median  anterior  pair  of  the  same;  both  the  meso-  and  metanotum  bearing  a 

large  conical  bifid  tubercle;  mesostemum  with  paired  lateral  rows  of  small 

tubercles;  posterior  tibiae  with  flexor  margin  sparcely  spined  distad.  The 

female  of  this  species  we  feel  remains  unknown,  not  being  that  so  recorded 

by  r.iintlier. 

The  known  records  of  tliis  ppooie?  inrludo  lioth  Ceylon  and  tlic  Tulnr 
Islands  and  \v(>  foci  that  the  latter  locality  is  in  all  probability  the  correct 
habitat  of  this  species. 

Theramenes  dromedarius  Stal 

1877.   Tin  rnnn  til  K  (hnmcdarxvis  St41,  Ann.  Soc.  Ent.  Belg.,  XX,  C.R.,  p.  biviii. 

[(?:'•  I'liiliiiiuncs  "M 
1901.    TlJicmmviicA  drumcdnrim  Kirl)y.  Syn.  Cat.  Orth..  I,  p.  399. 
19U6.    Theramenes  dromedarius  Kedtenbacher,  Insektenfam.  Phasm.,  p.  38,  pi.  II, 

figs.  2,  3,  3a,  3b.   t  ^ ,  9  ;  "  Talaur-Inseln  ".1 
1915.    TJii  mm(  }i(  .<  di-omcdnr'vi.^  Bi-uiicr.  T^niv.  Nohr.  Studies,  XV,  no.  2,  p.  228. 
1934.    Thcranicncs  olivaceus,  GuuUicr,  Sitzungsbr.  Gesell.  Naturforsch.  Freunde, 

1934,  p.  75.   (In  part.) 

After  a  careful  examination  of  all  the  literature  bearing  on  this  species 
we  are  convinced  that  more  than  one  species  is  covered  by  the  above 

references.    Rcdtcnbacher  has,  in  all  probabilitj',  misidentified  StM's  species. 

In  Stal's  cliavacterization  of  dronirdarius  he  said  that  it  was  very  similar 
to  olivacpus  (Westwood)  but  differed  from  it  by  having  conical  tubercles 
on  the  latero-]V)steri()r  antiles  of  the  ]ironotum.  and  the  posterior  margin  of 
the  second  and  third  abdominal  tergites  strongly  sinuate,  while,  as  West- 


When  "Wo.'^twood  (h^scrihrd  olivarrn  he  fravp  Coylnn  n«  the  ty]ie  loculity  hut  as 
the  re.st  of  the  .subfamily  is  more  or  less  roslrictcd  to  tlip  Mal.iyan  rcizion  and  South- 
eastern Asia  it  seems  to  us  that  the  specimen  was  nii>lal)cll('(L  Also  Hi'dtcnbacher 
(loc.  cit.)  records  this  species  from  "  Talaur-Insein  "  (Tulur  Islands) ,  which  is  between 
the  Philippine  Archipelago  and  the  northern  portion  of  the  Celebes  group. 

When  ."^ta!  originally  propospd  the  genus  ThcrninDics  ho  included  only  olivacea 
of  Westwood,  and  referred  to  it  only  imder  Westwood's  original  combination,  there- 
fore, making  no  new  combination. 

"-In  Bruner's  "  Proliuiinaiy  Catalogue  of  Ihc  (  tnhoptoroid  Insects  of  the  Philippine 
Islands"  he  included  this  species  as  from  "Philippines,  Talaurer  Isls.",  undoubtedly 
taking  this  from  Redtenbacher's  part  I  of  the  "  In.sektenfamilie  der  Phasmiden  ",  but 
tho  Tuhu'  Islands  iiolitically  air'  not  part  of  the  Philippine  .Xrcliipelajio,  and  faunis- 
lically  show  definite  Celebean  affinities.  As  a  result  this  species  has  never  been  taken 
in  the  Philippines  as  here  understood. 
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wood  shows,  olivaceus  does  not  have  the  latero-posterior  pronotal  tubercles 
or  the  posterior  margins  of  the  second  and  third  abdominal  tergites  strongly 
sinuate. 

This  species  has  been  recorded  from  both  the  "  Philippine  Islands  "  and 
from  the  Tulur  Islands. 


HETEROCOPUS  Redtenbacher 

1906.  Heterocopus  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  36,  42. 

Genotype  ( by  present  designation). — Heterocopus  leprosus  Redtenbacher. 

The  genus  was  erected  for  the  species  H.  leprosus  Redtenbacher  and 
Acanthodems  ranarvus  Westwood  without  indication  of  a  genotype.  We 
here  select  the  former,  i.e.  H.  leprosus,  as  the  genotype. 

In  relationship  Heterocopus  shows  affinity  to  both  EubvMdes  and  Theror- 
menes.  As  only  the  female  sex  of  the  present  genus  is  known,  we  are  forced 
to  use  sexual  characters  to  separate  it  from  its  relatives.  The  p;enus  Hetero- 
copus differs  from  both  Exhididrs  and  Tlicr(n))(  nes  hy  having  the  operculum 
straight  instead  of  curved,  and  the  altdomen  distinctly  carinatc,  while  both 
of  the  latter  have  only  indications  oi  a  medio-longitudinal  carina. 

Heterocopus  leprosus  Redtenbacher 

1906.  Heterocopus  leprosus  Redtenbacher,  Insektenfam.  Phasm.,  I,  p.  42,  pi.  I, 

fig.  7.   [  $  ;  "  Pelew-Inseln 
1916.  Heterocopus  leprosus  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  229. 

Although  Brimer  includes  this  species  in  his  Philippine  Catalogue  it  has 

nc\'cr  been  taken  in  the  Archipelago,  as  it  is  known  only  from  the  Pelew 

Islands. 


STENOBRIMUS  Kcdienhaclur 
1906.    St(  iii)l)iiinii-s  R<'ill('nl).icli(  r.  Iiix  klcnfain.  Phasm..  I.  pp.  36.  37. 
Genotype  (  by  moiiotypyi. — Sf<  nolirl nnis  bolirarl  Kedtenbacher. 
This  genus  is  quite  distinct  from  all  the  other  genera  of  this  subfamily. 
It  is  most  closely  related  to  AretcLon,  but  differs  in  its  general  build  as  it  is 
slim  and  quite  elongatC;  both  sexes  being  more  slender  than  those  of  any  of 
the  other  genera.  From  Aretaon  the  present  genus  may  be  separated  by 
having  simple  paired  posterior  meso-  and  metanotal  spines,  smooth  tibiae, 
lacking  a  distinct  medio-longitudinal  dorsal  carina  (in  the  adult),  and  the 
short  operculum  not  surpassing  the  supra-anal  plate;  instead  of  having  the 
paired  posterior  meso-  and  metanotal  spines  compoimd,  the  tibiae  either 
serrate  or  spined  on  some  of  their  margins,  the  medio-longitudinal  carina 
weak  on  tlie  tliorax.  moi'e  ])roniinent  and  with  s])ines  or  foliaceous  dentations 
on  the  abdomen  and  the  operculum  elongate,  surpassing  the  supra-anal 


416 


PBOCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


plate.  From  Obrimus,  which  has  marginal  folds  on  the  metastemum, 
smooth  to  sparsely  spined  femora,  and  a  very  weak  medio-longitudinal 
carina,  Stenobrimus  differs  by  lacking  marginal  folds  on  the  metastemum, 
and  the  medio-longitudinal  carina  is  lacking. 

Key  to  Species 

1.  Proximal  abdominal  tcigites  with  first  and  :;efund  paired  posteriors  of 
practically  the  same  size,  or  with  first  paired  posteriors  slightly  longer; 
these  tergites  with  definite  lateral  and  median  carinac  iiroximad; 

giilar.5  weakly  spinose  boJii'nri  Kedtenhaolipr 

Proximal  abdominal  tergites  with  second  i)aired  posteriors  small,  sub- 
obsolete,  first  paired  posteriors  large,  strong,  at  least  twice  as  long  as 
second  paired  posteriors,  these  tergites  without  definite  lateral  and 
median  carinae,  gulars  weakly  tuberculate  tagalog  new  species 


Text-figure  4. — Stenobrimm  tagalog  new  species.  Diafrrammatic  cross  section  through 

aiit(Mi(ir  ]H)rfion  of  abdoinon  of  main  (tyiio).  Pnlillo  Inland.  (Croafly  oiilarsrcd.) 
'J'KXT-iiiifnii  5. — Sleiiobriiuius  bolivari  Kedlcnbaclicr.  Diagruuiiuutic  cYona  section 
through  anterior  portion  of  abdomen  of  female.  Mount  Banabao,  Luzon.  (Greatb^ 
enlarged.) 

Stenobrimus  bolivari  Redtenbacher  Text-figure  5. 

1906.   SlciKihriwiis  hdliriiri  RodtrnbachfM-,  Insektenfam.  Fhasm.,  I,  p.  37,  PI.  I, 

figs.  1,  la.    L$;  "  Philippinen,  Tuyabas  ".] 
1915.  Stenobrimus  bolivari  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  228. 

The  female  specimens  before  us,  which  appear  to  be  in  the  instar  pre- 
ceding maturity,  agrees  closely  with  Redtenbacher's  original  description. 
However,  the  following  information  concerning  them  may  be  of  some  value. 

General  form  elongate.    Head  longer  than  broad,  narrowing  posteriorly, 

vertex  <iranidoso-tiibereiilate.  occiput  siibcoiiically  pi-oduced,  with  two 
posteriorly  conver<2;ent  rows  of  spines,  the  first  ])air  of  these  l)einir  hirtie, 
followed  by  another  pair  of  spines  then  a  larger  pair  followed  by  another 
smaller  pair,  the  four  largest  being  the  four  occipital  spines  of  Redten- 
bacher's description;  gulars  spinose,  weak.  Proximal  antennal  article  one 
and  one-half  times  as  lonii  as  broad,  somewhat  flattened,  with  a  few  hairs; 
second  article  shorter  and  more  slender,  remaining  articles  elongate,  rec- 
tangulate,  much  longer  than  broad. 

Pronotum  twice  as  long  as  median  segment,  one  and  one-half  times  aa 
loiiu;  as  broad,  anterior  spines  lartre.  posteriors  smaller,  these  pairerl  opines 
connected  by  a  row  of  small  spinose  tubercles;  lateral  margins  in  i)osterior 
half  with  or  without  spinose  tubercles.  Propleura  somewhat  expanded  above 
the  ( oxae.  Prostemum  of  the  usual  type,  transverse,  with  the  usual  inter- 
coxal  raised  sensory  areai>. 
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Mesonotum  elongate,  three  times  as  lonu'  as  pronotum,  lateral  margins 
siibequally  parallel  ant(>ri()rly  and  posteriorly,  and  slightly  arcnate  expanded 
in  median  third;  anterior,  median  and  posterior  spines  large,  from  posterior 
spines  to  posterior  margin  a  row  of  small  spinose  tubercles;  large  lateral 
tubercles  slightly  posterior  of  median  paired  spines  and  sometimes  with  large 
lateral  si)ines  behind  anteriors;  dorsum  spinoso-cranulate,  lateral  margins 
spinoso-tul)erculate.  Mesojileni'a  expanded  aljove  the  mesocoxae.  with  two 
large  spines  and  several  smaller  spinose  tuberculations.  Mesosterniun  with 
a  medio-longitudinal  carina  which  is  tuberculate,  inter-coxally  with  a  low 
rounded  postero-stemal  tubercle.  Meso-  and  metanotum  with  a  medio- 
longitudinal  carina. 

Metanotum  relatively  long,  a  little  more  than  half  as  long  as  the  meso- 
notum ;  anterior,  antero-lateral  and  posterior  spines  large,  from  posteriors  to 
posterior  margin  a  row  of  small  spinose  tubercles;  lateral  margins  at 
proximal  third  with  a  lar^re  spine,  remainder  of  lateral  mardn  sparsely 
spinoso-tuberculate.  jVledian  segment  transverse,  posterior  mesal  spine 
strong  and  with  small  lateral  spines.  Metapleura  and  metasternum  as  those 
portions  of  the  mesothorax. 

Abdomen  with  the  tergites  lono-er  than  broad,  rectangtdate,  tergites  2  to 
5  strongly  qtiadrispinose  at  jiosterior  margin,  tergites  6  to  9  weakly  qtiadri- 
spinose;  abdomen  with  a  medio-longitudinal  and  paired  lateral  carinae; 
lateral  margins  of  tergites  2  to  4  with  small  spinose  tubercles;  eighth  and 
ninth  tergites  with  foliaceous  exjxansions  on  the  posterior  portions  of  the 
carinae;  sterna  with  a  medio-longitudinal  carina,  sparsely  granulose.  As 
neither  of  the  specimens  are  adult  we  are  not  describing  the  apex  of  the 
abdomen. 

Anterior  femora  as  long  as  pro-  and  mesonotum,  all  margins  carinate, 
posterior  ones  foliaceous  dentate.  Anterior  tibiae  slightly  shorter  than 
femora,  their  margins  simple.  Anterior  tarsi  with  proximal  article  elongate, 
slightly  shorter  than  remainder  of  tarsus,  other  articles  short,  ultimate 
slightly  longer  than  two  preceding  articles;  claws,  pulvilli  and  arolia  of  the 
usual  type  for  the  tribe. 

IMedian  femora  shorter,  slightly  longer  tlian  mesonotum.  all  margins 
carinate,  both  dorsal  and  the  ventro-posterior  margins  with  foliaceous 
dentations,  ventro-anterior  with  a  dentation  near  distal  apex.  Tibiae  and 
tarsi  as  in  anterior  limb. 

Posterior  limb  the  same  as  the  median  except  for  foliaceous  rlentations 
on  ventro-posterior  margin  and  the  slightly  larger  size,  the  femora  being 
as  long  as  the  pro-  and  mesonotum. 

General  color  of  dorsum  a  faded  mytho  green  ranging  to  light  olive 

ocher;  ventral  surface  and  limbs  ecru  olive.  Dorsal  surface  with  area 
around  base  of  mesonotal  anteriors  and  medials  warm  sepia,  the  immediate 
post-median  fourth  of  mesopleura  and  posterior  fourth  of  mesonotum  with 
an  inverted  chevron-shaped  band  of  warm  sepia.  Metanotum  with  inverted, 
chevron-shapcfl  band  on  posterior  half  and  on  anterior  two-thirds  of  meta- 
pleura, usuall>-  warm  sepia.  The  exact  extent  and  outline  of  these  darker 
areas  is  ([uite  ^•al•iable. 

The  largest  of  these  imntattu'e  females  agrees  almost  exactly  with  the 
measurements  given  by  Redtenbacher  for  what  he  considered  an  adult 
female. 
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The  immature  male  differs  from  the  female  only  in  the  following 
character: 

Vertex  with  only  four  large  spines,  posterior  spines  of  pronotum  slightly 
larger  than  those  of  the  female,  mosonotum  lacking:  hii  jic  lateral  tubercles^ 
a  ]iair  of  small  lateral  tubercles  behind  median  paired  spines,  metanotum 

^viIh  amci'o-latcrals  very  small,  tiibercidate. 

General  color  of  body  the  same  as  in  the  female  but  the  warm  sepia 
markings  are  absent  on  the  meso-  and  metapleura,  and  they  are  confined  to 
lateral  stripes  on  the  immediate  post-median  fourth  of  the  mesonotum  and 
on  the  median  third  of  the  metanotum. 

This  striking  species  is  known  from  the  provinces  of  Tayabas  and  La 
Laguna,  Luzon,  and  is  in  all  ]>robability  a  mountain  form. 

Specimens  c.rann'ncfJ.  —  3;  2  juv.  9  ,  1  juv.  $  . 

T.rzox:  'Sh.  I^anahao.'' '■  north-west  Tayabas,  elevation  975  meters; 
Marcli  21.  1934;  (G.  A.  Pan^-a )  ;  1  jiiv.  9  ;  [A.N.S.P.].  Majayjay,  La 
Lajiuna;  May  1929;  (R.  E.  :vI((;re<j;or)  ;  1  juv.  9  ;  [U.S.N.M.].  Ube,  La 
Lagnna,,  Ai)ril  1930;  ill.  C.  McGregor);  1  juv.  S  ;  [U.S.X.:\I.]. 

Stenobrimus  tagalog     new  species     Text-figure  5;  plate  31,  fisj:.  11;  pi.  38,  tig.  46. 

This  species  is  closely  related  to,  but  readily  so]\arable  from  bolivari,  the 
only  other  species  of  the  jienus,  by  its  more  skmli  1  form,  the  less  strongly 
serrate  femora,  the  first  paired  jiostcrior  si)inc>  of  ihc  proximal  abdominal 
termites  i)ein,<i;  more  tli:in  twice  as  lon<i'  as  the  second  paired  i)osteri()rs  of 
these  ter<iites,  which  lack  definite  lateral  and  median  carinae.  Avhile  the 
gulars  are  weakly  tuberculate,  as  contrasted  with  bolivari  in  which  the 
first  and  second  paired  posteriors  of  the  proximal  abdominal  tergites  are 
practically  the  same  size,  these  tergites  having  definite  lateral  and  median 
carinae,  and  the  gulars  weakly  spinose. 

Type. —  $  ;  Polillo  Island,  Philippines.  (Taylor.)  [Hebard  Collection, 
Type  no.  1295.] 

General  form  elongate,  slender,  head  with  spination  much  like  that  of 
boHvaii,  occiput  subconically  produced  with  four  large  spines,  gulars  weak, 

tuberculate. 

Pronotum  slightly  less  than  twice  as  long  as  median  segment;  anterior 
spines  large,  distal  one  compound,  posterior  spines  small,  practically  sub- 
obsolete,  these  paired  spines  connected  by  a  row  of  small  tubercles;  lateral 

margins  simple. 

JVlesonotum  greatly  elongate,  more  than  four  times  as  long  as  greatest 
width  which  is  equal  to  length  of  pronotum;  lateral  margins  subparallel; 
anterior,  median  and  posterior  spines  large,  medians  staggered,  a  single 

S3  This  locality  was  spelled  Mt.  Banahao  on  the  specimen  and  in  the  1918  Census- 

of  1h(^  Pliiliiijiinos  report,  but  the  spellins  Mt.  Banajao  is  used  in  both  the  United 
States  Coast  and  (jieodetic  Survey's  Special  Publication  No.  3,  Atlas  of  the  Philippine 
Islands,  and  in  the  Gazetteer  of  the  Philippine  Islands. 

'^XaiiKd  after  the  Tag&logs  who  are  the  inhabitants  of  most  of  the  central 

provinces  of  Luzon. 
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pre-median  on  dextral  side,  lateral  mavtiiii  rri'aniilosn-tnboi'culate.  Meso- 
pleura  expanded  abdvc  tlic  coxae  with  two  larp.e  si)iiK's.  Mc^ostpnnim  with 
a  medin-lonn-ittidinal  nigo»e  rid.iic  which  is  hi-oadeiiod  intcr-coxally. 

Metanotum  elongate,  slightly  mure  than  hall  as  long  as  niesonotum; 
anterior  and  posterior  spines  large.  Median  segment  with  posterior  mesal 
spine  strong.  Metapleura  and  metastemum  as  those  portions  of  the 
mc^otlinrax. 

Abdomen  with  tergites  2  and  7  twiee  as  long  as  broad,  3  to  G  more  than 
twice  as  long  as  broad;  tergites  2  to  4  with  first  paired  posteriors  spines 
strong,  more  than  twice  as  long  as  second  paired  posteriors,  which  are  sub- 
obsolete;  penultimate  ter<:itc  with  a  median  node  near  posterior  mardn, 
ultimate  tei'uitc  at  t\]^c\  broadly  bilobcd;  poculum,  in  lateral  view,  scmi- 
subovoid,  with  a  distmcL  median  carinate  keel,  at  posterior  fourth  a  pair  of 
raised  tubercles,  whole  process  terminated  in  a  distinct  lip.  Cerci  simple,^ 
shaft-like. 

Anterior  femora  elongate,  slender,  sliuhtly  less  than  the  Iciitith  of  meso- 
and  metanotum;  all  margins  slightly  earinate;  dorsal  margin  with  three  or 
four  low,  spaced,  adpressed  serrations.  Anterior  tibiae  slightly  longer  than 
femora,  their  margins  carinate.  Anterior  tarsi  elongate,  basal  article  longer 
than  remaining;  ones,  second  sli<2:litly  longer  than  third,  third  sligiitly  loncer 
than  fourth,  ultimate  as  long  as  third  and  fourth  together;  claws  elongate^ 
not  strongly  curved. 

Median  femora  slightly  shorter  than  anterior  ones.  slio:htly  lonfier  than 
pro-  and  mesonotum;  their  margins  carinate,  dorsal  margin-  with  low, 
spaced,  serrations  wliich  are  either  adjiressed  or  stibfalcate,  ventral  margins 
with  a  pair  of  pre-apical  serrations.  Tibiae  and  tarsi  as  those  of  anterior 
limbs. 

Posterior  femora  as  lono-  as  meso-  and  metanotum,  serrations  as  on 
median  femora.    Tibiae  and  tar-i  much  as  those  of  anterior  limb?. 

Leimth  of  body,  58  mm.;  leimth  of  proiioTiim.  3;  len;j;th  of  mesonotum, 
13.5;  length  of  metanotum,  8.5;  length  of  median  segment,  1.9;  length  of 
anterior  femur,  20.5;  length  of  median  femur,  17.5;  length  of  posterior 
femur,  21.5. 

General  color  ochraceous  tawny  with  i)leura,  lateral  portions  of  sterna, 
lateral  portions  of  meso-  and  metanotum  and  terminal  abdominal  segments 
varying  from  chestnut  brown  to  blackish.  Large  spines  dull  empire-green. 
Le^  blackish. 

In  addition  to  the  type  we  have  before  us  two  immature  males  with  th& 
same  data.  These  individuals  show  practically  no  variation  except  that  the 
spines  seem  slightly  more  prominent,  the  body  slightly  more  rugose,  and  the 

carinations  and  serrations  of  the  femora  arc  more  prominent. 

This  species  is  known  only  from  Polillo  Island,  while  its  relative  bolivari. 
is  known  from  two  provinces  of  Luzon. 

ARETAON'B  new  genus 

1877.  Obrimns  Sial,  Ann.  Soc.  Ent.  Belg.,  XX,  C.R.,  p.  Ixviii.    (In  part.) 

1904.  Obrimus  Kirby,  Syn.  Cat.  Orth..  I.  p.  398.    (In  part.) 

1906.  Obrimus  Redtenbacher,  Inscktenfani.  Pha.sm.,  I,  pp.  3S-42.    (In  iKirf.) 

1916.  Obrimus  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  i>.  229.    (In  pm  i 
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Genotype  (by  present  designation). — Obrimus  asperrimus  Redtenbacher 
[=  Aretaon  asTperrimus  (Redtenbacher)  ] . 

This  genus  which  is  closely  related  to  Obrimus,  Eiwhrirmis  and  Brasidas 
contains  two  definite  subgenera.   From  the  above-mentioned  genera  Aretaon 

differs  by  lacking  metasternal  pseudo-foramina,  or  a  marginal  fold.  More- 
over, in  all  the  members  of  this  assemblage  the  anterior  paired  pronotal 
spines  are  stronp:.  the  posterior  mc«o-  and  metanotal  spines  are  strongly 
compo?ito,  and  all  of  the  abdominal  termites  liavo  a  ]-)0?;terior  mcsal  ?pine  or 
foliaceous  dentation,  while  in  the  other  related  j^enera  metasternal  p>endo- 
foraniina,  or  marginal  folds  are  j)resent,  the  anterior  i)ronotal  spines  are 
either  absent  or  they  are  reduced  to  "\'ery  small  tubercles,  the  posterior  meso- 
and  metanotal  spines  are  not  strongly  comi)ositc  except  in  Brasidas  and  in 
one  species  of  Euohrimus,  and  only  on  the  posterior  third  of  the  abdomen 
do  the  tergites  have  a  posterior  mesal  spine  or  s})ecialization.  From  &ten- 
ohrimus  the  present  genus  may  be  separated  by  having  the  posterior  meso- 
and  metanotals  composite,  the  operculum  elongate  and  curved  upward,  in 
lateral  aspect,  the  medio-longitudinal  carina  weak  on  the  thorax  and  more 
prominent  on  the  abdomen  and  the  general  form  is  rather  stout,  while  in 
Stenobrimus  the  jiosterior  meso-  and  metanotals  arc  not  composite,  the  oper- 
cuhim  is  short  and  straight,  the  medio- longitudinal  carina  absent  and  the 
general  form  (luite  elongate  and  slender. 

d'ctu  ric  ch(ir(tc((  rs. — Cieneral  form  relatively  ])road,  strongly  spinose. 
Occiput  vvitli  eight  or  more  spines.  Pronotum  witii  anterior  spines  strong, 
prominent;  posterior  pronotal  spines  lateral,  much  smaller  than  anteriors: 
prostemum  transverse,  with  inter-coxal  raised  sensory  areas.  Mesonotum 
with  anterior  spines  strono:,  in  females  with  either  a  median  pair  of  spines 
or  a  crown  of  four  spines,  in  males  medianly  unarmed  or  with  a  pair  of 
spines,  posterior  spines  strongly  composite.  Metanotum  with  posterior  spines 
strongly  composite.  Median  segment  and  all  abdominal  tergites  with  a 
l^osterior  mesal  spine  or  foliaceous  dentation;  abdominal  tergites  somewhat 
expanded  laterad. 

K(  II  to  Subgi  ncra  and  Species 

1.  Pronotum  lacking  definite  inter-postcrior  spines,  lacking  anterior  mesal 

metanotal  spines;  females  having  only  the  posterior  mesal  spinose 
tubercle  on  the  median  segment,  with  paired  median  mesonotals;  males 

lackino;  median  mesonotals.    (Aretdon  sensn  strictiore)   2 

Pronotum  witli  definite  inter-posterior  spines  and  with  anterior  mesal 
metanotal  spines;  females  having  anterior  mesal  spines  on  median 
segment  and  a  crown  of  four  median  mesonotal  spines;  males  with 
median  mesonotals.  iTrdchj/arefaon  new  ^tibucnus)  .  .(chinatus  (Stal) 

2.  Extensor  surface  of  antei'ior  tibiae  relatively  smooth,  with  at  most  a  few 

low  tubercles ;  abdominal  tergites  1  to  5,  at  least,  with  a  large  posterior 

mesal  spine  asperrirrms  (Redtenbacher) 

Extensor  surface  of  anterior  tibiae  serrate  or  foliaceo-serrate  in  basal 
half;  abtlominal  tergites  1  to  8.  especially  4  to  8,  with  a  medio-longi- 
tudinai  subtriangular  area  which  is  cut  oti'  by  lateral  and  posterior 
spines  or  foliaceo-serrations  muscosus  (Redtenbacher) 
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ARETAON  sensu  strictiore 

Genotype  (by  present  designation). — Ohriimis  asperrimus  Redtenbacher 
[=Aretaon  {Aretaon)  asperrit)ius  (Redtenbacher)  ]. 

This,  the  typical,  subgenus  is  limited  to  Obrimus  asperrimns  Redten- 
bacher and  Obrimus  muscosus  Redtenbacher.  The  members  of  it  differ  from 
those  of  Trarhi/arftaon  by  hickino;  definite  inter-posterior  pronotal  spines 
and  tlic  anterior  niesal  nietanotal  spines,  both  of  which  arc  i)rcsent  in  the 
hitter  sub<2;enus.  The  females  of  re>tricted  Ardaon  have  a  i)osterior  mesal 
sjiine  or  spinose  tuljercle,  a  pair  of  median  mesonotal  spines  and  the  ab- 
dominal ter<iites  have  the  lateral  margins  of  the  i)osterior  third  armed  with 
a  spinose  tubercle  instead  of  having  paired  anterior  pronotal  spines,  a  full 
posterior  series  on  the  median  segment,  a  crown  of  four  median  mesonotal 
spines,  and  abdominal  tergites  with  their  lateral  margins  foliaceously  ex- 
panded and  without  a  spinose  tubercle  as  is  the  case  in  Trachyaretaon.  In 
the  males  of  Aretaon  there  is  only  a  posterior  mesal  spine  on  the  median 
segment,  and  they  lack  paired  median  mesonotal  spines,  while  in  that  sex  of 
Trachyaretaon  the  median  segment  has  the  full  posterior  series  and  there 
is  a  pair  of  median  mesonotal  spines. 

&ubgeneric  characters. — General  surface  granulose  and  with  numerous 
large  sjiines.  Occiput  with  ei;j.ht  spines  arranged  in  two  occi])ital  median 
rows  of  tlu'ee  and  inchidinii'  the  median  coronals  and  lateral  coronals,  gulars 
weak.  Prothorax  as  described  under  the  genus,  lacking  interposteriors. 
Mesonotum  with  dorsal  spines  as  described  under  the  genus,  having  only  the 
paired  medials;  lateral  margins  oranuloso-tul^ercidate ;  mesopleura  evident, 
with  four  or  five  rehitively  small  lateral  spinose  tubercle-,  mcsopleural  spine 
relatively  large;  mesosternals  small,  tuberculate,  in  two  irregular  lateral 
rows.  Metanotum  with  posteriors  strongly  composite,  lacking  anterior 
mesals,  metapleura  with  one  to  three  laterals,  supra-coxals  strong,  composed 
of  two  or  three  main  spines;  metasternum  with  metasternals  granulose. 
Abdomen  with  either  a  posterior  mesal  spine  on  tergites  1  to  6  and  with 
serrato-dentations  postero-mesad,  or  with  the  full  posterior  series.  Femora 
above  with  spaced  serrato-dentations. 

Aretaon  (Aretaon)  asperrimus  (Redtenbacher) 

1906.   Obrimus  (i.^pcirimm^^  Redtenbacher,  Insektonfam.  Phasm.,  I,  pp.  39,  41,  42, 

pi.  I,  figs.  4.  4a,  5,  5a.   [  ^ ,  9  ;  "  Kina-Balu,  Borneo  ".] 
1910.  Oihrimus]  asperrimus  Dohm,  Stett.  Ent.  Zeit.,  1910,  p.  398. 

This  species  has  not  previously  been  reported  from  the  Philippines,  but 
the  example  here  recorded  appears  to  be  perfectly  typical  of  Redtenbacher's 
asperrimus,  which  was  described  from  northern  Borneo.  This  female  agrees 
perfectly  with  the  original  description  and  also  with  additional  available 
material.*^   However,  all  these  individuals  appear  slightly  less  strongly 

••Redtenbacher  has  consistently  used  this  spelling,  except  on  page  41  where  he 
uses  aspcrimiis. 

*7  We  have  examined  in  this  connection  two  females  and  one  male,  in  the  Hebard 
Collection,  from  Labuan,  British  North  Borneo,  which  agree  in  all  respects  with  the 
Philippine  specimen. 
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spino>:c  than  the  fimire?  given  l)y  KcdtcnljacluT,  but  allowing  reasonable 
litenst'  to  the  artist  who  prepared  the  drawings  they  essentially  agree  with 
the  illustration. 

The  ])resent  si)e('ics  may  l)e  separated  from  niui^cosus,  the  only  other 
member  of  this  subgenus,  by  having  at  least  the  first  five  abdominal  tergites 
with  a  large  posterior  mesal  spine,  instead  of  having  on  segments  1  to  8, 
and  particularly  on  4  to  8,  a  medio-longitudinal  subtriangular  area  which  is 
cut  off  by  lateral  and  posterior  spines  or  foliaceo-serrations.  Moreover,  in 
asperrimus  the  extensor  surface  of  the  anterior  tibiae  is  relatively  smooth, 
having  at  most  a  few  low  tubercles,  instead  of  this  surface  being  serrate  or 
foliaceo-dentato.  particularly  in  the  basal  half. 

This  species  has  now  been  recorded  from  Kina-Balu,  North  Borneo, 
Labuan  and  from  the  Province  of  Bcmiuet,  Luzon,  and  it  seems  to  us  that 
this  is  an  example  of  the  Philijjpine  influence  in  the  Bomean  fauna,  as  the 
Ubriniini  are  basically  a  Philii)])ine  stock. 

Sped  metis  ( .raDiiiu  d .  —  1 ;  19. 

Luzon:   Baguio,  Benguet;  (G.  G.  Haslamj;  1$  ;  [U.S.N.AL]. 


Aretaon  (Aretaon)  muscosus  (Redtenbacher) 

1906.  Obrhtiiis  )i)  !(.•<(■(  IS  us  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  39,  41.  iS, 

9  ;  "  Kin;i-H:du,  Jlornoo  "d 

Labuax:   2  9  ;  [Hebard  CIn.]. 

This  material  agrees  perfectly  with  the  original  description  as  to  color 
and  structure,  but  both  specimens  are  somewhat  smaller  than  the  measure- 
ments given  by  Redtenbacher.  This  may  be  due  to  Labuan  material  averag- 
ing smaller  than  specimens  from  the  main  island  of  Borneo.  The  species  is 
inserted  in  the  present  paper  to  show  its  relative  position. 


TRACHVARETAOX     new  subgenus 

Genotype  (by  present  designation). — Obrimus  echvnatus  Stal  [=Aretaon 
{Trach!/(ir<  toon)  (chinatus  (Stall  ]. 

This  subgenus,  which  incdudes  only  Obrinnis  cchinatu.'<  Stal,  is  closely 
related  to  true  Aretaon,  but  differs  from  it  by  having  inter])osterior  pronotal 
spines  and  the  anterior  mesal  metanotal  spines  strong  and  the  femoral 
margins  above  strongly  serrate,  instead  of  lacking  both  of  these  sets  of 
spines  and  having  the  femoral  margins  above  with,  at  most,  serrato- 
dentations. 

»8  rpaxi  f,  i.e.  rough  -|-  Aretaon. 
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Subgeneric  characters.  —  Head  with  supra-antennals  and  supra-orbitals, 
occipital  medials  generally  three,  median  longest,  lateral  and  mesal  coro- 
nals present,  gulars  weak,  dorsal  surface  of  head  smooth  to  <iranulose, 
Pronotum  muoh  as  described  under  the  cenns  but  with  definite  inter- 
posteriors.  Alesonotum  with  the  laterals  s])inose,  in  the  female  with  a 
crown  of  four  medials,  in  the  male  with  a  pair  of  medials;  mesopleural 
laterals  with  a  single  strong  series,  supra-coxals  relatively  small,  not  promi- 
nent; mesosternals  present,  relatively  prominent.  ]\Ietanotum  much  as 
described  under  the  genus  but  with  anterior  mesals  and  inter-posteriors  well 
developed;  metapleura  with  laterals  and  supra-coxals  relatively  long  and 
prominent.  Median  segment  with  anteriors  and  a  full  posterior  series;  on 
basal  abdominal  segments  a  posterior  lucsal  <\nuv  and  on  remaining  segments 
a  foliaceous  dentation.  meso-Iaterals  and  hiterals  present  on  at  least  tergites 
2  to  8.    Femoral  margins  above  strongly  serrate. 

Aretaon  (Trachyaretaon)  echinatus  (Stil)  Plate  32,  fig.  13. 

1877.   OhrimuR  rchinatu.^  St&l,  Ann.  Soc.  Ent.  Belg.,  XX,  C.R.,  p.  Ixviii.  [$; 

"  In.<ulae  Philii)piiiae."'l 
19C4.    Olbrimiis]  echinalit.<  Kiiliy,  Syn.  Cat.  Orth.,  I,  p.  398. 
1906.  Obrimus  echinatus  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  39-41.   [  9  ; 

"  Manila."] 

1915.    Obrimus  echinatus  Briincr,  Univ.  Xcbr.  Studios,  XV,  no.  2,  p.  229. 
1933.   Obrimiis  echhuitus  Sjostedt,  Arkiv  for  Zoologi,  25a,  no.  16,  p.  2 

The  specimens  before  us  agree  with  Stfd's  description  of  this  distinctive 
species,  and  for  the  information  of  future  workers  the  following  comparison 
may  be  found  helpful.  It  is  readily  separable  from  the  other  members  of 
this  genus  by  the  female  having  a  crown  of  four  median  mesonotal  si)ines 
instead  of  a  single  pair;  the  median  segment  has  a  well  develoju'd  ]iair  of 
anteriors  instead  of  these  being  lacking;  and  the  inter-posteriors  of  the 
pronotum  are  well  developed  instead  of  Ix'ing  absent. 

The  inunature  male  is  referred  to  this  species  with  some  doubt;  as  it  is 
so  small  that  the  characters  are  not  well  developed,  it  is  thus  inadvisable  to 
describe  it. 

This  species  is  at  present  known  from  four  localities  in  three  of  the 
Philippine  Islands,  namely  Manila  and  Mt.  Banahao  in  Luzon,  Sibuyan 
and  Masbate. 

Specimens  examined.  —  4;  3  juv.  $ ,  1  juv.  $  . 

Luzon:  Mt.  Banahao,"  N.  W.  Tayabas;  April  30, 1914;  (W.  Boettcher) ; 
1  juv.  9  ;  [Hebard  Collection]:  Elev.  600  meters;  March  23,  1934;  (V.  J. 
Madrid) ;  1  juv.  9  ;  [Philippine  College  Agric] . 

Masbate:  January  10,  1912;  (W.  Boettcher) ;  1  juv.  $  ;  [Hebard  Cln.]. 

Sibuyan:   (Baker);  1  juv.  9  ;  [Hebard  Cln.]. 


*8  Both  of  the  specimens  before  us  cite  this  locality  with  different  spelling,  one 
using  simply  "  Banahao  "  and  the  other  "  Mt.  Bananao  ".  However,  it  seems  quite 
evident  that  these  spellings,  as  well  as  "  Banajao    are  for  the  same  locality. 


424 


PROCEEDINGS  OP  THE  ACADEMY  OF 


[Vol.  XC 


OBRIMUS  St51 


ISTf).  Obrinuis  Stal.  Roc.  Orth..  III.  im'-  49.  92. 

ISH").  Aranthodcru.'i  Elcra,  P'auna  Kilijiiiias,  II.  p.  200. 

1904.  Obrimus  Kirby,  Syn.  Cat.  Orth.,  1,  p.  398. 

1906.  Obrimus  Redtenbacher,  Insektenfam.  Phasm.,  I,  p.  38. 

Genotype  (by  designation  of  Kirby,  1904). — Acanthoderus  bufo  West- 
wood  [=  Obrimus  bufo  ( Westwood)  ] . 

This  genus  is  related  to  Aretaon,  Brasidas  and  Euobrimus  but  differs 
from  all  of  these  by  the  character  of  the  metastemum,  as  in  Obrimus  there 
are  distinct  marginal  folds,  while  in  Brasidas  there  are  semi-cingulate 
fossae,  in  Euobrimus  there  ni(>  completely  cingulate  pseudo-foramina  and 
in  Aretaon  there  are  no  specializations  of  the  metastemum. 

General  ch(irnci<  rs.  —  Clcncral  size  moderately  l;ir'j:c,  (luite  spiny,  re- 
senibliiiti  tlio  otlier  closely  related  genera  i Brasidas  and  Euobrimus]  ;  meso- 
stei'iiuni  with  inesosternals  (at  least  in  the  female  sex):  metasternum  with 
distinct  marginal  folds;  limbs  with  margins  dentate;  posterior  pro-,  meso- 
and  metanotals  present,  usually  well  developed,  median  mesonotals  pre- 
sent, laterals  of  meso-  and  mctathorax  of  the  females  usually  quite  numer- 
ous and  ])roininent,  the  male  sex  lacks  these  laterals,  median  sep;nient 
with  medials  present,  tuberculate  or  spinose;  proximal  abdominal  tergite 
with  either  anteriors  or  antero-laterals  and  medials  or  first  paired  posteriors 
present,  also  other  spines  present  on  most  of  the  body. 


1.  Anterior  pronotal  spines  definite;  inter-posterior  spines  of  the  pronotum 


Anterior  pronotal  si)incs  rudimentary  or  absent,  inter-posterior  pronotal 


2.  Occii>ut  with  lour  larf>;e  spines  (occipitals  and  median  coronals);  proxi- 

mal abdominal  tergites  without  first  and  second  paired  posteriors. 

bufo  (Westwood) 

Occiput  with  six  lar,uc  spines  (median,  lateral  coronals  and  occipitals); 
]irf)xinud  abdominal  tergites  with  small  first  and  second  paired 
posteriors  uichdiicoi  new  species 

3.  Proximal  abdommai  tergites  with  six  spines,  anteriors  and  posterior 

quadrangle;  lateral  coronals  larger  than  median  coronals. 

mesoplatus  (Westwood) 

Proximal  aljdominal  tergites  with  nine  spines  or  spinose  tubercles,  latero- 
anteriors,  medials  and  a  full  posterior  series;  lateral  and  median 
coronals  subequal  bicolanus  new  species 

The  males  of  bufo,*°  uichancoi  and  bicolanus  and  the  female  of  nieso- 
platus  are  not  known. 


■•^  W('st\v(K)(l  ill  liis  (uiuiiial  description  ol  0.  hitjo  states  that  he  has  a  male  which 
.differs  from  (lie  iVmalc  in  i(s  It-sscr  lenfith  and  width,  and  has  the  spines  arrsuiged 
as  in  Mie  fcni.ili'.  Throuiih  the  kinthie.*s  of  Mr.  \^.  P.  Uvarov  we  now  know  that  t.hi»^ 
is  un  innaulurL'  leuiale.    For  a  disicussion  of  this  see  conuneuts  under  0.  bujo. 


Key  to  Species 


distinct 


2 


spine-  su])-obsolete  or  absent 


3 


Copyrighted  material 


1938J 


NATURAL  SCIENCES  OF  PHILADELPHIA 


425 


Obrimus  bufo  Westwood 

184S.    I'liasmn  {Acanlli()<l(  riif<)  bnjo  Westwood,  Cab.  Orient.  Ent.,  p.  77,  pi.  XXX- 

VIII,  fig.  3.    I  $  ,  5  ;  "  Philippiue  Islands."] 
1859.   Acanthoderus  bufo  Westwood,*^  Cat.  Orth.  Ins.  Brit.  Mus»,  I,  Phasni,  p.  51, 

pi.  II,  figs.  6,  6a,  6b,  6c.    (In  iKUt.) 
1875.   Obrimus  bujo  Stal,  Rec.  Orth.,  Ill,  p.  92. 
1895.   A[canthoderusli  bufo  Elera,  Fauna  Filipinas,  II  p.  200. 
190-1.    Olhrlmus]  bufo  Kirby.  Syii.  Cat.  Orth.,  I,  p.  398. 

?  1906.   Obnmus  bufo  Redtenbacher,*=^  Insektenfam.  Phasm.,  I,  p.  40.   (In  part.) 
1915.  Obrimus  bufo  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  229. 

This,  the  genotypic  species  (bufo),  has  usually  been  misidentified.  It 
is  characterized  by  the  presence  of  definite  anterior  pronotal  spines  and 
small  but  distinct  inter-posterior  ones,  while  in  all  the  other  species  except 
uichancoi  the  anterior  pronotal  spines  are  either  rudimentary  or  absent,  and 
the  inter-posterior  ones  are  either  subobsolete  or  absent.  From  uichancoi 
the  present  species  is  readily  separable  by  the  character  of  the  head  and 
abdominal  spination;  on  the  former  the  lateral  coronals  are  strong,  and  the 
proximal  abdominal  segments  have  small  first  and  second  paired  posterior 
spines  and  the  medials  are  but  moderately  developed,  while  in  hujo  the 
lateral  coronals  are  subobsolete  and  the  proximal  abdominal  termites  lack 
the  first  and  second  paired  posteriors,  but  they  do  have  relatively  strong 
post  medials;  in  hujo  the  median  femora  are  slightly  shorter  than  the  meso- 
notum,  and  the  posterior  femora  reach  to  approximately  the  middle  of  the 
sixth  abdominal  tergite,  while  in  nichnncoi  the  median  femora  are  sliuhtly 
longer  than  the  mesonotum  and  the  posterior  femora  reach  to  the  middle 
of  the  fifth  tergite. 

AA'estwood.  when  he  descTibed  this  specie^,  chiefly  from  the  female,  said 
that  he  also  had  a  male,  but  through  the  kindness  of  Dr.  B.  P.  Uvarov  we 
have  found  that  this  specimen  is  an  inunatiu'c  female.  Such  being  the  case 
the  present  si)ecies  is  known  only  from  the  female  sex. 

This  species  is  not  known  from  any  definite  locality,  being  described 
originally  from  the  "  Philippine  Islands  and  Redtenbacher  records  his 
material  of  this  species  from  " Philii)i)ines,  Manila".  As  the  latter's 
concept  is  a  composite  one  we  cannot  be  sure  which  portion  of  his  material 
came  from  Manila. 

*i  Westwood  in  his  catalogue  reprints  his  original  description  of  bufo,  but  figures 
an  immature  female  of  a  difforont  species.  The  figured  specimen  differs  from  all  the 
known  siiecios  of  Ohriinus  l)y  a  combination  ot'  characl ci's.  It  lacks  anterior  pi-(jnotaI 
spines  and  the  spination  on  the  proximal  abdominal  tergites  differs  from  that  foimd  in 
other  members  of  this  genus. 

*2  Redtenbacher's  biifo  is  quite  evidently  composite,  as  his  male  appears  to  be 
Westwood's  mesoplatus,  while  h's  female  might  be  either  bufo  or  uichancoi.  Due  to 
his  indefinite  description  and  lack  of  detailed  distributional  information  it  is  impossible, 
without  examination  of  his  specimens,  to  place  his  material  definitely. 


I 


426  PROCEEDINGS  OF  THE  ACADEMY  OF  [VOL.  XC 

ObrimuB  uichancoi  *^  new  species         Plate  31,  fig.  7;  pi.  32,  fig.  14;  pi.  38,  fig.  42. 
?  1906.   Obrimus  bufo  Rodtcnbacher,*-*  In.spktonfam.  Pli;i<in.  I.  ji.  40.    (In  part.) 

This  new  species,  which  is  most  closely  related  to  bufo,  differs  from  it 
by  the  lateral  coronals  being  strong,  the  proximal  abdominal  tergites  having 
small  but  definite  first  and  second  ]iaired  jiosteriors  and  moderately  strong 
medials,  wliil(>  in  hiifo  the  latei'al  coronals  are  subobsolete  and  the  ]iroximal 
abdominal  ter<:ite-  lack  both  the  fii'st  and  second  paii'ed  j)osteri()r  .-pine-;  and 
have  definite  p()-tini'(li;il<.  Moreover,  the  me(lian  femora  of  uichancoi  are 
somewhat  longer  than  the  mesonotum  and  the  posterior  femora  reach  but  to 
the  middle  of  the  fifth  abdominal  segment,  while  in  bufo  the  median  femora 
are  slightly  shorter  than  the  mesonotum  and  the  posterior  femora  reach  to 
the  middle  of  the  sixth  abdominal  segment. 

Type. — Juv.  9  ;  Ripang,*'  Apayao  Subprovince,  Mountain  Province, 
Luzon.  Philippines.  February  1918.  (W.  Boettcher.)  [Hebard  Collec- 
tion, Type  no.  1296.] 

Tieneral  size  moderate  for  the  aenus,  moderately  heavy  and  quite  spiny 
and  tuberculate,  general  surface  nujre  or  less  rugose. 

Head  elongate,  rectangulate,  approximately  twice  as  long  as  wide;  eyes 
very  large  and  i^rominent,  globose,  sui)ra-orbitals,  median  and  lateral 
coronals  and  occipitals  relatively  lar^e  spinose-tul)erculate.  also  a  some- 
what smaller  pair  laterad  of  lateral  coroiiids;  acncral  surface  with  -cattered 
low  tubercles  and  granules:  antennae  long  filiform,  two  basal  articles 
heavier,  all  with  numerous  short  hairs. 

Pronotum  subquadrate,  slightly  longer  than  wide,  somewhat  more  than 
a  thii'd  as  long  as  mesonotum;  posterior  pronotals  stromi.  spiny,  medials 
about  half  as  large  as  posteriors,  antero-laterals  small,  meso-posttrior  of 
posteriors  a  pair  of  low  tubercles,  and  a  paired  longitudinal  row  of  tubercles 
from  medials  almost  to  posterior  margin:  anterior  coxae  with  thiee  promi- 
nent spines  two  on  distal  margin,  one  inner  and  one  external,  third  spine 
much  smaller  along  external  margin  behind  distal  one. 

Mesothorax  with  mesonotum  elongate,  subrectangular,  somewhat  over 
twice  as  long  as  greatest  width;  anteriors,  pre-laterals  and  premedials  re- 
latively large,  spiny,  posteriors  relatively  jirominent.  cristate,  but  very 
weakly  compound.  !Mesoi)leura  with  laterals  rather  strong,  supra-coxals 
weak,  meso-pleural  simple,  relatively  strong.  Mesostemum  with  median 
carina  faint  with  mesosternal  rows  present  and  spinoso-tuberculate,  a  low 
postero-sternal  swelling. 

Mctathorax  with  metanotum,  excluding  metlian  scmnent.  more  or  less 
subquadrate,  api)roximately  half  as  long  as  mesonotum;  with  posterior 
mesonotals  low,  slightly  compound,  remainder  of  metanotum  with  scattered 
low  tubercles.  Median  segment  broadly  transverse,  medials  more  or  less 
spinose,  and  a  full  ])osterior  series  of  tubercles.  Metapleui'a  with  antero- 
laterals, a  few  supra-coxals  and  meta-])l(Mn-al  all  moi'e  or  less  spinose, 

It      OS  us  great  pleasure  to  name  this  species  after  Prof.  L.  B.  Uichanco,  of  the 
Philipi)inp  College  of  Agriculture,  in  appreciation  of  his  cooperation  in  loaning  material 

for  this  study. 

^  *  See  footnote  42. 

<-^This  locality  is  given  as  a  rancheria  of  the  Apayao  Subprovince,  in  the  1918 
Census  of  the  Philippine  Islands,  and  its  exact  location  is  17°  48'  N.,  121°  19'  E. 
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remainder  with  scattered  tubercles.  Metastemum  with  shallow,  broad 
marginal  folds,  along  inner  margin  of  fold  a  few  low  tubercles,  postero- 
lateral margin  with  a  rather  prominent  spinose  tubercle. 

Abdomen  with  tergites  broadly  transverse,  proximal  tergites  with  latero- 
anteriors  spinose,  first  and  second  paired  posteriors  tuberculate,  near  lateral 
margin  slightly  behind  middle  a  tubercle,  laterad  of  medio-longitudinal  line, 
which  is  weakly  indicated  iiroximad  but  more  strongly  so  distad,  a  row  of 
tubercles  more  prominent  at  posterior  third;  lateral  margins  with  posterior 
portion  ]irogressively  expanded  from  tergite  3  to  ultimate  tergite;  median 
carina  ])r()gr('ssively  stronger  tliroughout  length,  more  so  near  posterior 
margin  of  each  tergite,  5  to  7  with  a  tubercle  or  >])ine  at  this  point,  8  with 
a  subtrigoiial  lobe  and  9  with  a  subrostratc  l()l)o:  iionultiniate  tergite  with 
posterior  margin  more  or  less  arcuate,  feebly  emargmate  mesad;  ultimate 
tergite  slightly  shorter  than  penultimate,  median  carina  distinct,  lateral 
margins  slightly  and  evenly  convergent  to  posterior  margin  which  is 
shallowly  concave;  sternites  with  a  median  and  a  pair  of  lateral  carinae. 
these  with  a  few  scattered  tubercles,  toward  posterior  extremity  numerous 
folds." 

Anterior  femora  relatively  heavy,  somewhat  longer  than  mesonotum, 
basal  flexor  quite  weak,  all  four  margins  except  for  basal  jiortion  of  ventro- 
anterior  with  spaced  serrations,  ventro-anterior  margm  with  an  indication 
of  a  carina  proximad,  and  a  few  low  tubercles;  anterior  tibiae  with  low, 
scattered,  spaced  serrations,  tarsi  missing. 

]\Iedian  and  posterior  linibs  with  margins  of  l)()lh  femora  and  tibiae  with 
serrations,  tarsi  as  usual  for  the  grou]);  nuMlian  femora  slightly  longer  than 
mesonotum,  posterior  femora  as  long  as  i)ro-  and  mesonotum. 

General  color  snuff-brown,  with  patches  of  clay  color  on  meso-  and 
metanotum,  abdomen  slightly  darker  than  rest  of  body,  venter  mostly  clay 
color,  limbs  mottled  with  (day  color,  tarsi  dark  fuscous. 

Measurements:  Length  of  body,  62  mm.;  length  of  jH'onotum,  4.5; 
length  of  mesonotum,  10.5;  length  of  metanotum,  5.5;  length  of  median 
segment,  3.2;  length  of  anterior  femur,  12;  length  of  median  femur,  10; 
length  of  posterior  femur,  13.8. 

We  have  before  us  seveial  immature  individuals  of  this  species  repre- 
senting various  instars,  and  the  characters  given  above  are  present  in  all  of 
these.  Also  we  have  one  very  young  male  of  this  species,  but.  as  it  is  so 
immature,  we  do  not  feel  tliat  it  would  be  advisable  to  describe  it.  How- 
ever, in  the  more  essential  featui'es  it  agrees  closely  with  the  females. 

Specimem  examined.  —  8;  7  juv.  $  ,  1  juv.  <?  . 

Luzon:  Kipang;  Apayao  Subprovince,  Mountain  Province;  February 
1918;  (W.  Boettcher);  6  juv.  9  (including  type);  [Hebard  Cln.].  Los 
Banos;  November  20,  1915;  (C.  S.  Banks);  1  juv.  9  ;  [Philipi)ine  Coll. 
Agr.].  Binay;"  March  17,  1916;  (W.  Boettcher);  1  juv.  $;  [Hebard 
Cln.]. 

We  do  not  think  it  advisable  to  give  a  more  detailed  description  of  the  apex  of 
the  abdomon  as  tho  specimen  is  immature. 

Sec  footnote  4.5. 

48  Tlii-s  locality  is  in  Tayabas  Piovince.  situated  13°  30'  N.,  122°  35'  E.  On  the 
original  Boettcher  labels  it  appeared  as  "  Vinai ". 


428 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  XC 


Obrimus  mesoplatus  (Westwood) 

184S.    I'hn.ona  iAcanllioderus)  mesoplatujn  Westwood,  Cab.  Orient,  Ent.,  p.  77, 

pi.  XXXVIII,  fig.  4.   1$;  Philippine  Islands.] 
1859.  Acanthoderus  mesoplatus  Westwood,  Cat.  Orth.  Ins.  Brit.  Mus.,  I,  Fhasm., 

p.  61. 

1875.    Darr,s  mcsoplulus  Stal.  Roc.  Orth..  III.  p.  94. 

1904.    Olbrimm]  mesophihis  Kirhy.  8yn.  Cat.  Orth..  I.  j).  39S. 

1906.    Obrimiis  mesoplatus  Redtenbacher,  Insektcnfam.  Phasni.,  I.  ji.  40. 

1915.    Obrimus  mci<oplatus  Bnmer,  Univ.  Nebr.  Studies,  XV.  no.  2,  p.  229. 

Tlii.'^  species  is  apparently  more  closely  related  to  bicolanus,  here  de- 
scribed, than  to  any  other  species  of  the  genus.  Both  mesoplatus  and 
bicolanus  differ  from  the  other  species  of  the  genus  by  having  the  anterior 
pronotal  spines  either  rudimentary  or  absent,  and  the  inter-posterior  pro- 
notal  spines  are  either  subobsolete  (bicolanus)  or  absent  (uichancoi) .  West- 
wood's  mesoplatus,  which  is  known  only  from  the  male  sex,  differs  from 
bicolanus  by  having  six  spines  on  the  proximal  abdominal  tcrp;ito,  these 
being  antci  iors;  and  a  posterior  quadrangle,  instead  of  having  nine  spines  or 
spinose  tubercles  as  in  the  latter  species. 

This  little  known  form  of  the  gemis  has  not  been  r('])oi't(.'(l  .'^inco  "West- 
wood's  ori<;inal  description,  and  we  also  lack  information  on  the  exact 
locality  in  the  Philippines  where  it  occurs. 

Obrimus  bicolanus  new  species  Plate  32,  fig.  15;  pi.  38,  fig.  41. 

The  present  s])e('ies  is  closely  related  to  mesoplatus  but  differs  from  it 
in  the  armament  of  the  proximal  abdominal  terp;ites.  From  the  other  forms 
of  th(^  ucnns  except  mef^oplafii^;,  hicohinus;  differs  by  lackintr  the  anterior 
])r()notal  -pines  and  having  the  inter-j)osterior  spines  subobsolete.  From 
mcsopldt us,  bicohnius  differs  by  havinp;  nine  spines  or  spinose  tubei'cles  on 
the  proximal  abdominal  tergites,  the  latero-anteriors,  medials,  and  a  full 
posterior  series;  instead  of  having  only  six  spines  on  these  tergites,  the 
anteriors  and  a  posterior  rectangle.  Moreover,  in  bicolanus  the  lateral  and 
median  coronals  are  subequal,  while  in  mesoplatus  the  lateral  coronals  are 
larger  than  the  median  ones. 

Type.  —  Juv.  9  ;  Bulusan,  Sorsogon,  Luzon,  Philippines.  September 
1918.    (W.  Boettcher.)    [Hebard  Collection,  Type  no.  1297.] 

General  size  relatively  large  for  the  genus,  moderately  heavy,  quite 
spiny  and  with  nnnierous  ttibercles,  general  surface  grantdar  to  ttdierculate. 

Head  elongate  rectangular,  slightly  less  than  twice  as  long  as  wide,  eyes 
relatively  large  and  rather  prominent,  more  or  less  ^obose  but  much  less  so 
than  in  uichancoi;  supra-orbitals  and  occipitals  quite  large,  spinose,  median 
and  lateral  coronals  somewhat  smaller  than  supra-orbitals  and  occipitals, 
more  tuberculate,  a  smaller  pair  of  tubercles  laterad  of  lateral  coronals; 
general  surface  with  numerous  small,  scattered  tubercles,  a  pair  slightly 
meso-posterior  of  antennal  bases  slightly  more  prominent  than  the  others; 
antennae  much  a>  in  nichancoi. 

Pronotuni  rectangulate.  a  little  longer  than  wide,  about  half  as  long  as 
mesonotum;  posterior  pronotals  quite  strongly  spinose,  anterior  laterals 
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short,  weakly  defined,  inter-posteriors  small  tul)crculatc,  between  posteriors 
a  pair  of  still  smaller  tubercles,  general  surface  witli  niimermis  scattered 
low  tubercles:  anterior  coxae  ciuite  simple  witli  a  pair  of  spine-  on  distal 
margin,  external  one  much  larger  than  internal,  the  latter  quite  small. 

Mesothorax  with  mesonotum  elongate,  sub-rectangulate,  approximately 
twice  as  long  as  wide;  anterior  mesonotals,  medials  at  anterior  third  and 
laterals  all  large  spinose;  post-lateral  somewhat  smaller,  prc-lateral  re- 
latively small;  posteriors  quite  large  and  prominent  and  somewhat  com- 
pound; general  surface  covered  with  scattered  low  tubercles.  Mesopleura 
with  laterals  and  supra-coxals  spinose-tuberculate  forming  an  irregular 
series.  meso-)ileural  sti'ong.  general  surface  with  low  tubercle-.  Meso- 
sternum  with  faint  medio-longitudinal  carina,  mesosternal  rows  with 
tubercles  stronger  jiosteriorly. 

Metathorax  with  mesonotum,  excluding  median  segment,  subquadrate, 
slightly  more  than  half  as  long  as  mesonotum:  posterior  mesonotals  rather 
.strong,  weakly  compomul,  a  pair  of  very  small  tuberculate  anterior  inesals, 
from  posteriors  a  series  of  low  tubercles  running  anteriorly  and  slightly 
mesad;  lateral  margins  of  mesonotum  with  a  few  low  tubercles.  Median 
segment  bi'oadly  transverse,  anteriors  strongly  s])inose.  meso-latcrals  and 
laterals  smaller,  tuberculate.  medio-longitudinal  carina  present  but  ratlier 
weak.  Metapleuru  with  laterals  and  supra-coxals  rather  strong,  forming  a 
more  or  less  continuous  series,  metapleural  strong.  Metastemum  with 
marginal  folds  relatively  deep  and  rather  broad,  a  few  tubercles  in  a  row  in 
a  ]iosition  similar  to  that  of  mesosternals,  postero-lateral  margin  with  a 
prominent  spinose  tubercle. 

Abdomen  with  tergites  strongly  transverse,  proximal  abdomen  tergites 
with  latero-ant(  1  iors.  medials,  first  and  second  paired  posteriors  all  strong, 
sjiinose;  me(lit)-h)ngitu(linal  eariiia  faint,  on  tlii-  line  near  posterior  margin 
on  tergites  2  to  5  (including  median  segment  in  count)  a  tubercle  or  spine, 
sixth  tergite  with  a  trigonal  lobe,  seventh  with  a  larger  subrostrate  lobe, 
eighth  with  a  still  larger  subrostrate  lobe;  penultimate  tergite  with  jiosterior 
mai'gin  more  or  less  arcuate,  but  with  a  rather  sti-ong  median  emargination, 
this  tergite  lacks  tubercles  or  s])ines.  uhimate  longer  than  ix'nultimate, 
medio-longitudinal  carina  distinct,  lateral  margins  rather  strongly  convergent 
to  posterior  margin  which  is  subtruncate:  proximal  abdominal  stemites  with 
a  medio-longitudinal  carina.'*" 

All  limbs  essentially  as  in  nichducoi \  anterioi'  femora  about  two  and  one- 
half  times  as  long  as  pronotum;  median  femora  slightly  longer  than  meso- 
notum; posterior  femora  a  little  shorter  than  pro-  and  mesonotum. 

General  color  dark  fuscous  to  blackish,  upper  surface  of  thorax  mottled 
with  light  yellow  ish  green  to  yellowish,  ventral  side  of  mesothorax  more  or 
less  slate  colored,  marginal  folds  of  metasternum  yellowish;  coxae,  femora 
and  tibiae  mottled  with  pale  slate  color  and  yellowish,  tarsi  blackish  fuscous. 

Length  of  body,  64  nun.;  length  of  pronotum,  5;  length  of  mesonotum, 
10.8;  length  of  metanotum,  6;  length  of  median  segment,  3.5;  length  of 
anterior  femur,  12.5;  length  of  median  femur,  11.2;  length  of  posterior 
femur,  14. 

This  interesting  species  is  known  only  from  the  type. 


We  aic  not  describing  the  apex  of  the  abdomen  as  the  unique  type  of  this 
species  is  immature. 
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BRASIDAS  ^0  new  genus 

Genotype  (by  present  designation). — Brasn'rlnH  snmarensis  new  species. 
This  genus,  which  includes  Obrimus  quadratipes  BoUvar,  0.  foveolatua 
Redtenbacher  and  several  species  here  described,  is  quite  distinct  from 

the  otlier  genera  in  this  complex  as  it  ha?  semi-cinguhite  fossae  on  the 
nictasterniini.  Although  the  members  of  Brdsidns!  superficially  resemble 
some  of  the  species  of  Ar(t(tun,  ()bn'tnii.'<  and  Euobrimns,  they  are  immedi- 
ately separable  by  the  character  of  this  area  alone,  as  this  genus  has  semi- 
cingulate  metasternal  fossae  while  Obrimus  has  a  metasternal  marginal 
fold,  Euohrimus  has  completely  cingulate  fossae  and  Aretaon  lacks  any 
metasternal  specialization. 

Generic  characters. -rhodium  to  large  sized  forms;  female  quite  heavy, 
spinose  to  spinoso-tuberculate,  with  low  tubercles  scattered  over  the  surface; 
males  much  more  slender  and  elongate,  with  j>rominent  spines,  often  with 

general  surface  more  or  less  smootli  or  weakly  granular,  sometimes  with 
low  scattered  tubercles.  Head,  in  both  sexes,  with  both  lateral  and  median 
coronals,  supra-orbitals  and  occipitals,  these  spines  or  spinose  tubercles 
relatively  prominent,  often  other  smaller  tubercles,  such  as  gulars,  present.. 
Pronotum  somewhat  longer  than  broad,  the  only  prominent  sj^ines  lieing 
l>(i~t(i-i()rs.  which,  in  general  are  fjuite  strong  and  sim])le  but  in  (tcanthoih  rus 
are  decidedly  compound.  Mesonotum,  in  the  female  sex,  quite  iieavy, 
posteriors  quite  strong,  varying  from  simple  to  compound,  anterior  meso- 
notals  present,  varying  from  practically  sub-obsolete  to  rather  prominent, 
with  either  median  or  post-median  mesonotals  or  botli.  these  simple  spinose 
tubercles,  a  series  of  laterals,  medio-lateral  always  present  and  larger 
than  laterals;  mesonotum  of  male  elongate,  rather  slender,  posterior 
mesonotals  very  prominent,  varjang  from  simple  strong  spinose  tubercles 
{samnrpni^is)  through  bifid  s]iine-;  (ofippr)  to  compound  crest-like  processes 
(montivagus  and  quadratipes),  tlie  more  usual  type  being  tliat  found  in 
samarerms,  anterior  mesonotals  present,  usually  rather  large  but  at  times 
sub-obsolete,  pre-medials  and  medials  may  not  be  present.  Metanotura  of 
females  quite  heavy  and  tuberculate,  jiosteriors  always  ]UTsent,  varying  from 
sim])lc  to  compound,  other  major  spines  usually  not  present,  except  in 
quadratipes  which  has  the  anterior  mesals  present,  median  segment  with 
medials  at  least  faintly  indicated;  metanotum  of  males  more  slender,  general 
surface  usually  more  or  less  smooth,  rarely  with  low  scattered  tubercles, 
posteriors  quite  strong,  ranging  from  simple  to  a  ci'(>st-like  process,  median 
segment  smooth  or  with  low  tubercles,  lacking  medials.  Meso-  and  meta- 
stema  with  mesostemals  tuberculate,  usually  relatively  small  in  the  females, 
sub-o])solete  or  but  sliglitly  larger  than  scattered  tubercles  in  the  males, 
metasternum  with  lai'ge  lateral  semi-cingulate  fossae,  these  often  appearing 
as  long  open  pits,  the  cingulation  complete  on  external  margin,  either  lacking 
or  incomplete  on  anterior  portion  of  internal  margin,  always  lacking  on 
posterior  portion  of  internal  margin.  Abdominal  tergites  ranging  from 
smooth,  through  a  stage  with  scattei-ed  tubercles,  to  an  extreme  develop- 
ment with  a  definite  and  complicated  spine  arrangement.    Femora  rather 

50  B/)a(7/<5«f  —  Brasidas,  a  Spartan  general  in  the  Feloponnesian  War. 
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"heavy,  the  four  marginal  carinae  (dorso-anterior  and  posterior  and  vontro- 
nntorinr  and  ])()st(M-i()r)  usually  with  ppaocd  serrations,  sometimes  lacking 
on  dorso-anterior  carina,  at  times  reduced  on  both  dorsal  carinae:  anterior 
femora  with  basal  flexure  quite  weak,  margins  adjacent  often  bare:  tibiae 
as  in  other  genera  of  this  complex,  ventral  margins  with  serrations,  dorsal 
margin  denticulate  to  practically  smooth. 

Key  to  Species  and  Subspecies 

1.  Males  2 

Females  7 

2.  Proximal  abdominal  tergitcs  unarmed  3 

Proximal  abdominal  tei'jiites  armed  with  paired  sjiines  4 

•3.  Postei-ior  nieso-  and  metanotal  spines  simple;   mesonotum  without 
medio-lateral  si)ines;  general  surface  smooth  .  .saniarensis  new  species 
Posterior  meso-  and  metanotal  spines  compound ;  mesonotum  with  rudi- 
ments of  medio-lateral  spines;  general  surface  rugose. 

qnadratiprsi  (T.  Bolivar) 

4.  Meso-  and  metanotal  posterior  sjiines  somewhat  com})ound ;  mesonotal 
median  and  medio-lateral  si)ines  relatively  strong;  general  surface 
somewhat  rugose  montivagus  new  species 

Meso-  and  metanotal  posterior  <pines  simple;  mesonotal  medio-laterals 
either  spinose  oi-  ludimentary  tubercles;  medians,  if  present,  only 
rudimentary  tubercles;  general  surface  relatively  smooth  to  granu- 

lose  5 

■5.  Mesonotal  laterals  strong,  spinose;  anteriors  twice  as  large  as  antero- 
laterals of  mesopleiH-a   viscayanus  new  species 

Alesonotal  laterals  tuberculate;  anterior  and  antero-laterals  of  meso- 
pleura  subequal  6 

•6.  Mesonotum  without  medials;  pronotum  with  antero-laterals  tubercu- 
late  foveolatits  foveolatus  (Redtenbacher) 

Mesonotum  with  medials  tuberculate;  jironotum  with  antero-laterals 
spinose  foveolatus  (ispcr  new  subspecies 

7.  Posterior  pronotals  stiongly  compound;  all  spines  very  strong,  general 

appearance  very  sjjinose  acanthoderus  new  species 

Posterior  pronotals  not  compound ;  spines  not  strong,  general  appearance 
rugoso-spinose  8 

8.  Mesonotal  medials  and  ])ost-medials  jiresent   9 

]\Iesonotal  medials  present  but  lacking  post-niedials  10 

9.  Posterior  meso-  and  metanotals  strongly  compound;  anterior  medials  of 

metanotum  distinct;  proximal  abdominal  tergites  with  anteriors, 

medials,  and  a  full  posteiior  series  quadratipes  (I.  Bolivar) 

Posterior  meso-  and  metanotals  not  stvonuly  compoimd;  metanotum 
lacking  anterior  medials;  proximal  abdominal  tergites  with  anteriors, 
lacking  evident  medials  and  a  posterior  series. 

samarensis  new  species 

10.  Proximal  abdominal  tergites  with  anteriors.  medials  and  a  full  posterior 
series;  abdominal  tergites  5  or  6  to  9  with  a  medio-posterior  elevated 
specialization  which  is  progressively  larger  posteriorly. 

montivagus  new  species 
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Proximal  alxlomiiial  tcr<iites  willi  antei'iors.  lacking  medials  and  a 
imstcrior  scries;  abdominal  ter<:iti's  G  to  9  witii  a  medio-posterior 
elevated  specializuLiun  which  i^  smallest  on  Ihe  seventh  tergite. 

viscayanus  new  species 

The  female  sex  of  joveolatus  joveolatus  and  /.  asper  and  the  male  ?es. 
of  acanthoderus  are  unknown. 

Brasidas  samarensis  ne  w  species  Plate  35.  fig-.  3.r.  pi.  M'.  I'M-  3". 

The  male  sex  of  sanxiroisis  differs  from  that  sex  of  all  the  other  known 
members  of  the  <ienns  ex('e])t  (luadrat  'nH  s,  \)\  lackin*:  definite  spines  on  any 
of  the  abdominal  ter<i;ites;  from  that  sex  of  ({Uddrdi i /x  s  tlie  present  form 
may  be  distinguished  by  liavnig  the  posterior  meso-  and  nietanotal  spines 
simple,  the  general  surface  of  the  body  smooth  and  by  lacking  medio-lateral 
mesonotal  spines,  while  the  semi-cingulate  fossae  of  the  metastemum  are 
rather  narrow,  resembling  a  large  open  pit. 

The  female  sex  has  the  following  combination  of  characters  which  sepa- 
rates it  from  any  of  the  other  known  forms;  the  posterior  pronotals  are 
simple,  the  j^osterior  meso-  and  metanotals  arc  weakly  compotmd,  the  meso- 
notum  has  media  Is  and  post-medials  but  lacks  pre-mcdials;  the  present  form 
resembles  the  female  sex  of  qvadr(itii)(  but  differs  from  it  by  lacking 
anterior  medials  on  tiie  metanolum  and  tlie  absence  on  the  proximal 
abdominal  tergite  of  medials  and  a  full  posterior  sei'ies. 

Ti/pr.  —  S]  Samar,  Philippines.  (Baker.)  [United  States  National 
]\luseum.  1 

(ienei'al  size  relatiA-ely  lar^e  for  the  genus;  general  form  I'atliei'  -lender 
and  ciuite  elongate;  surface,  except  for  elements  of  armamenl,  relatively 
smooth  to  slightly  granulose. 

Head  a  little  broader  than  long,  anterior  margin,  as  seen  from  the 
dorsum,  arcuate,  lateral  margins  slightly  arcuate;  eyes  quite  large,  globose, 
very  prominent;  antennae  with  two  basal  articles  relatively  heavy,  basal 
article  more  than  twice  as  long  as  second,  remaining  articles  slender,  rec- 
tangulate;  head  with  supra-orbitals,  occipitals  and  both  lateral  and  median 
coronals  rathei'  strong,  supra-antennals  small,  remainder  of  head  with  low 
scattered  granules. 

Pronotum  rectangiilate,  slightly  longer  than  broad;  with  large  i^rominent 
posteriors,  antero-laterals  represented  by  low  tubercles;  on  antero-lateral 
])oitions  of  disk  a  rather  deep  subtrigonal  pit;  transverse  sulcus  behind  the 
middle,  convex  posteriorly. 

Mesonotum  elongate  infundibuliform,  two  and  one-half  times  as  long  as 
pronotum;  anteriors  represented  by  low  tubercles,  posteriors  large,  strong, 
spinose.  genei-al  surface  with  low  scattered  granules.  Mesopleura  with  meso- 
pletu'al  relatively  strong.  s]>inose:  a  small  tubei-cle  on  postero-lateral  angle 
of  mesopleura.  Mesosternum  witii  a  few  scattered  granules,  and  showing  a 
slight  tendency  toward  a  postero-stemal. 

Metanotum,  wdth  median  segment,  elongate  rectangulate,  metanotum,. 
without  median  segment,  slightly  less  than  half  as  long  as  mesonotum; 
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posteriors  large,  strong,  spinose,  genoial  surface  with  small  scattered 
granules.  Metapleura  with  mctapleural  relatively  stroni;:,  a  short  supra- 
coxal  series.  Median  «e,<iinent  ahout  as  lonp:  as  broad,  relatively  smooth. 
Metanotum  with  semi-ciiigulate  fossae  rather  large  and  quite  narrow, 
ai)i)earing  like  elongate  slits. 

Abdominal  tergites  smooth  with  ])asal  one  sub-trapeziform,  narrowest  at 
posterior  marp;in,  others  elono;ate  re('tan<>ulate.  from  sliiihtly  less  than  twice 
to  twice  as  long  as  broad;  towards  apex  a  tendency  toward  a  niedio- 
longitudinal  carina.  Ultimate  tergite  subquadrate,  lateral  mar^ns  slightly 
arcuate  and  converucnt  posteriorly,  posterior  margin  weakly  excised  mesad. 
Poculum  caii-shai)ed  with  a  definite  medio-longitudinal  carina  on  posterior 
third,  dorso-lateral  margins  weakly  arcuate. 

Anterior  limbs  relatively  slender;  femora  a  little  longer  than  mesonotum, 
basal  flexure  weak  but  discernible  on  both  anterior  and  posterior  surfaces, 
all  maruins  carinate,  occasionally  low  spimdes  on  these  carinae.  Tibiae 
sliuhtly  shorter  than  femora.  mar*i;ins  carinate,  armed  with  numerous  short 
bristles.  Tarsi  with  metatarsus  longer  llian  succeeding  three  articles,  second 
article  less  than  half  as  long  as  metatarsus,  third  article  less  than  a  third 
as  long  as  metatarsus,  terminal  article  slightly  shorter  than  metatarsus, 
claws  strono-.  jieavy,  curved,  arolium  and  pulvilli  present. 

Median  femora  relatively  slender,  slightly  shorter  than  mesonotum,  all 
margins  weakly  carinate,  ventral  ones,  particularly  in  apical  half,  with  a  few 
strong  but  spaced  serrations.  Tibiae  and  tarsi  as  on  anterior  limb  except 
that  metatarsus  is  proportionately  shorter. 

Posterior  femora  relatively  slender,  as  long  as  pro-  and  mesonotum 
together,  margins  weakly  carinate,  dorsal  ones  with  low,  spaced  tubercles; 
ventral  ones,  particularly  in  apical  half,  with  spaced  serrations.  Tibiae  and 
tarsi  as  in  median  limbs. 

General  color  fuscous  with  a  slifrht  tendency  for  a  irrcen  medio-lonpi- 
tudinal  stripe;  venter  lighter  fuscous;  limbs  fuscous,  tarsi  varying  from 
fuscous  to  black. 

Length  of  body,  62  mm.;  length  of  pronotum,  4;  length  of  mesonotum, 
13.3;  length  of  metanotum,  6;  length  of  median  segment,  3.5;  length  of 
anterior  femur,  15;  length  of  median  femur,  13;  length  of  posterior  femur, 
17.2. 

Allotype.  —  ?  ;  Same  data  as  type.    [United  States  National  Museum.] 

General  form  rather  large  and  quite  robust  for  the  genus,  surface  with 

many  spines  and  a  general  coverinc:  of  crannies. 

Head  subrectangulate  slightly  longer  than  broad;  supra-orbitals,  occi- 
pitals,  median  and  lateral  coronals  rather  strong,  supra-antennals  rather 
small,  gulars  scarcely  evident,  general  surface  with  scattered  granules;  eyes 
relatively  large,  globose  but  not  as  prominent  as  in  male. 

Pronotum  subrectangulate,  a  little  longer  than  broad;  posteriors  strongly 
spinose,  remainder  as  in  the  male. 

Mesonotum  subconical,  about  twice  as  long  as  pronotum;  anteriors, 
medials.  post-medial-,  and  median  laterals  present  and  relatively  strong, 
posteriors  weakly  compound,  the  posteriors  beinc  larpic  and  spinose  but 
with  smaller  tubercles  around  the  base;  general  surface  with  numerous 
granules.   Mesopleura  with  large  strong  mesopleural,  antero-lateral  meso- 
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pleural  tuberculato,  lateral  margin  of  pleura  with  ?;cattercfl  spines,  the  medic- 
lateral  being  largest.    ^^lesostenmni  with  iiiesosternals  low,  tuberculate. 

Metanotum  with  niecUan  ;«egiiiciit  two-thirds  as  long  as  mesonotum; 
posteriors  weakly  compound,  the  posterior  itself  quite  large  and  the  base 
surrounded  by  numerous  smaller  tubercles;  general  surface  granulosc. 
IMetajileura  with  metapleural  large,  antero-laterah  laterals,  meclio-lateral 
and  supra-coxals  all  relatively  strong.  Metasternum  with  a  j-hort  row  of 
metastemals;  semi-cingulate  fossae  quite  broad,  resembling  large  open,, 
almost  semi-circular  pits.  Median  segment  with  medials  rather  large, 
tuberculate,  remainder  of  sclerite  uranulose. 

Abdominal  tergites  broadly  transverse,  about  twice  as  broad  as  long;  a. 
distinct  medio-longitudinal  carina  present  throughout  the  abdomen ;  antero- 
laterals tuberculate,  remainder  of  tergites  with  numerous  granules.  Penulti- 
mate tergitc  with  lateral  margins  arcuately  convergent  ])osteriorIy,  jiosterior 
margin  less  than  one-sixth  as  long  as  anterior  one,  the  former  weakly  and 
evenly  concave.  Ultimate  tergite  infundibuliform,  broadest  proximad^ 
carinate  in  basal  two-thirds,  apex  rounded.  Operculum  greatly  elongate,, 
navicular,  in  distal  half  carinate,  apex  rounded,  acute-angulate,  surpassing 
ultimate  tergite. 

Anterior  femora  a  little  longer  than  mesonotum,  basal  flexure  scarcely 
evident,  all  margins  carinate  and  serrate,  more  strongly  so  in  apical  half. 
Tibiae  slightly  shorter  than  femora,  margins  carinate.    Tarsi  as  in  male. 

Median  femora  about  as  long  as  the  mesonotum.  all  margins  carinate- 
and  serrate.    Tibiae  shorter  than  femora,  tarsi  as  in  type  male. 

Posterior  femora  as  long  as  pro-  and  mesonotum,  remainder  as  in  median 
limbs. 

General  color  dark  fuscous  with  areas  of  light  fuscous  scattered  o\  er  the 
body;  limbs  dark  fu-cous  with  tarsi  varying  from  dark  fuscous  to  black. 

Length  of  body.  92  mm.;  length  of  i)r()notum.  7.5;  length  of  mesonotum, 
17;  length  of  metanutum,  8.2;  length  of  median  segment,  4.8;  length  of 
anterior  femur,  19;  length  of  median  femur,  16.5;  length  of  posterior  femur, 
24;  length  of  ultimate  tergite,  7.5;  length  of  operculum,  20.5. 

Paratypes.  In  addition  to  the  type  and  allotype,  we  have  examined 
another  pair,  with  the  same  data,  which  agrees  in  all  essential  features  with 

them,  and  we  are  considering  these  paratypes. 

Besides  the  paratypes  we  have  three  immature  females  that  we  are- 
referring  to  this  species.  These  have  the  same  data  as  the  type  and  agree 
with  the  allotype  in  all  excei)t  the  following  respects:  the  basal  abdominal 
tergites  have  medials  and  a  full  posterior  series  i)resent  as  well  as  the 
anteriors.  Although  in  these  features  they  seem  to  agree  with  quadrat i pes 
we  believe  that  they  represent  the  immature  form  of  the  present  species. 
Moreover,  quadraii'pes  is  not  at  present  known  from  the  island  of  Samar. 

Specimens  examined.  —  7 ;  2  5  ,  2  $  ,  3  juv.  9  . 

Samab:  (Baker) ;  2  ^ ,  2  9,  3  juv.  5 ,  (type,  allotype,  paratype) ;. 
[U.S.N.M.]. 
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Brasidas  quadradpes  (I.  Bolivar)  Plate  33,  fig.  23:  pi.  38,  fig.  43. 

1890.   Obrimus  quadratipea  I.  Bolivar,  Anal.  Soc.  Espan.  Hist.  Nat.,  XIX,  p.  307. 

I  c?  :  "  Filipinas  ".] 
IS'95.    Ohrltmis  (iiKulralipcA  Elera.  Fauna  Filipinas,  II,  ji.  20cS. 
1904.   0\.briinus\  quadratipes  Kirby,  Syn.  Cat.  Orth.,  i,  p.  398. 
1906.  Obrimus  quadratipes  Redtenba(^er,  Insektenfam.  Phasm.,  I.,  pp.  39,  40. 
1916.  Obrimus  quadratipes  Bruner,  Univ.  Nebr.  Stud.,  XV,  no.  2,  p.  229. 

The  male  of  tliis  species  is  ratlier  closely  related  to  samarensis,  and  these 
two  forms  differ  from  the  other  known  members  of  this  genus  by  lacking 
paired  spines  on  the  abdominal  tergites,  but  may  be  separated  from  sayyia- 
rensis  by  liavinp;  tlie  posterior  meso-  and  metanotal  spines  compound,  i!ie 
medio-latcrals  of  the  nicsonotuni  rudimentary  and  tlie  <ieneral  body  surface 
ruf';osc.  while  in  sd/ndn  I'six  the  ])ostcri()rs  are  simple,  the  niedio-laterals  are 
absent  and  the  general  surface  is  smooth.  The  fenuiles  of  the  present  form 
have  much  in  common  with  those  of  samarensis  but  do  show  some  appreci- 
able difference.  The  following  combination  of  characteristics  will  serve  to 
distinguish  this  from  any  of  the  known  forms;  posterior  meso-  and  meta- 
notal spines  strongly  compound,  much  as  in  montivagus,  posterior  pronotals 
simple,  mesonotum  with  medials  and  post-medials  distinct  and  spinose  as  in 
samarensis  and  montivagus,  metanotum  with  anterior  medials  very  promi- 
nent, a  feature  peculiar  to  the  present  form,  the  proximal  abdominal  tergites 
with  anteriors,  medials  and  a  full  posterior  series. 

As  the  only  material  of  this  form  before  us  is  quite  immature,  we  feel 
that  it  is  not  advisable  to  give  a  detailed  description  of  this  little-known 
species,  leaving  this  for  some  future  worker  who  has  adult  material. 

Sp(  ('imcns  cxdnilfu  d.  —  8;  4  juv.  i  ,  4  .juv.  9  . 

^Si.vHci.xo:    2  juv.  6  ,  1  ju\'.  9  ;  |llel)ard  Cln.|. 

:MrNDAXAo:  Surigao;  1  juv.  i  ;  |  Hebard  Cln.]:  2  juv.  9  ;  [U.S.N.M.J. 
Davao;  1  juv.  $  ;  [Hebard  Cln. J.    Bucos;  1  juv.  9  ;  [Hebard  Cln.]. 

Brasidas  foveolatus  fovcolatus  (RcdUnhachcr)  Plate  34,  fig.  25. 

1906.   Obrimus  foveolatus  Redtenbacher,  Insektenfam.  Phasm.  I,  pp.  39,  40.   16  i 
Mindanao.] 

1916.  Obrimus  foveolatus  Bnmer,  Univ.  Nebr.  Stud.  XV,  no.  2,  p.  229. 

The  male  of  this,  the  typical  form  of  the  species,  while  being  most  closely 
related  to  the  subspecies  foveolatus  asper  is  also  related  to  viscayarms  and 
montivaguSf  as  in  all  of  these  forms  tlie  lu-oximal  abdominal  tergites  are 
armed  with  paired  spines  or  spinose  tubercles;  from  these  other  species  the 
present  form  differs  by  havin<r  the  mesonotal  medio-laterals  represented  by 
subobsolete  tubercles  and  not  by  definite  spines,  moreover,  the  ])osterior 
meso-  and  metanotals  are  simj)le,  the  mesonotum  is  without  medials  and 
the  anteriors  and  antero-laterals  of  the  pleura  are  subec|ual  in  length,  the 
limbs  are  rather  long,  the  anterior  femora  being  as  long  or  longer  than  the 
pro-  and  mesonotum. 
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The  female  sex  of  this  form  is  not  known.  The  original  description 
is  so  incomplete  tliat  an  exhaustive  study  of  a  large  amount  of  material 
was  nece«f:ar\'  to  determine  which  of  several  related  forms  were  before 

Redtenbaclier. 

^\'c  feci  that  the  study  of  this  group  by  future  workers  may  be  aided  by 
the  foUowinii;  dftailfd  (k'scrii)tion. 

.  (lencral  form  relatively  small  and  slender,  surface  with  many 
small  granules  but  these  are  not  particularly  prominent. 

Head  subrectangulate,  a  little  longer  than  broad;  eyes  subglobose,  re- 
latively hir<:o  and  rather  i)roniincnt ;  medians  and  hitcral  coronals,  ocripitals 
and  supra-orbitals  relatively  strong,  siipra-anlcinials  subobsoletc  tubercles; 
two  basal  antennal  articles  relatively  heavy,  remainder  slender,  rectangulate, 
individually  longer  apically. 

Pronotum  subrectangulate,  somewhat  longer  than  l)road;  posteriors 
strong,  simple  spines;  pits  on  antero-lalcrjd  jiortion  of  disk  relatively  larue 
but  not  deeply  impressed,  transverse  sulcus  shallow  behind  middle,  convex 
posteriorly ;  antero-lateral  angles  tubcrculate. 

Mcsonotum  elongate,  subcylindrical,  a  little  more  than  twice  as  long  as 
]ironotnm;  anteriors  spinose,  posteriors  simj^le  with  n  large  element  and 
rudiments  of  posterior  crests;  medio-iaterals  subobsulete  tubercles;  general 
surface  granulose.  Mesopleura  with  large  simple  mes()i)leural;  antero- 
lateral sube(|u;d  to  anterior  pronotals,  laterals  and  supra-coxals  rei)resented 
by  weak  tubercles.  Mesostermnn  with  mesosternals  sm.all.  tulx'rctdate;  a 
faint  indication  of  a  medio-longitudinal  carina,  a  low  swelling  intercoxally. 

Metanotum  with  median  segment  sub-rectangulate,  two-thirds  as  long 
as  mesonotum;  posterior  metanotals  much  a<  posterior  uk  sonotals,  general 
stirfacc  granulose.  Metapleiira  with  large,  -imple  metai)leural.  supra-coxals 
i'elati\H'ly  .-trong,  laterals  subobsoletc.  siu'face  granidose.  Median  segment 
granulose.  ^letasternum  with  metasternals  subobsoletc  tubercles,  a  low 
intercoxal  swelling;  semi-cingulate  fossae  asymmetrically  tear-shaped,  deep 
open  pits. 

Basal  abdominal  tergites  with  paired  anterior  spines,  these  being  on  from 
the  second  and  third  to  the  second  to  fifth,  including  median  segment  in 
count;  all  tergites  subquadrate  to  slightly  transverse,  ^anulose.  Ultimate 
tergitc  slightly  narrowed  posteriorly,  posterior  margin  concave  with  a 
decided  median  excision.  Poculum  relatively  large,  cup-sha]ied,  distal  third 
with  a  medio-longitudinal  carina,  dorso-lateral  margins  arcuate,  a  medio- 
posterior  excision. 

Anterior  femora  relatively  long  and  rather  slender,  almost  as  long  as 
pro-  and  mesonotum;  margins  carinate.  Median  femora  slightly  longer 
than  mesonotum.  Posterior  femora  a  little  longer  than  pro-  and  meso- 
notum; all  limbs  essentially  as  in  samarensis. 

General  color  light  fuscous  with  various  portions  dark  fuscous,  venter 
light  ocher  to  light  fuscous,  some  spines  and  tarsi  black. 

There  is  little  variation  in  size  as  shown  by  the  following  measurements 
which  rei)resent  the  extremes  of  the  indivifluals  before  us:  length  of  body, 
54-58  mm.;  length  of  i)ronotum,  4.5-5;  length  of  mesonotum,  11-11.2;  length 
of  metanotum,  5-5.1;  length  of  median  segment,  3-3.2;  length  of  anterior 
femur,  14.2-14.6;  length  of  median  femur,  13-13.5;  length  of  posterior  femur, 
17-17.2. 
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There  is  no  appreciable  difference  in  the  specimens  before  us  except  as 
noted  above. 

Specimens  examined.  —  3 ;  3  ^  . 

Mindanao:  Tangcolan,  Bukidnon;  (Baker);  Is  ;  [Hebard  Cln.]:  2$  ; 
[U.S.N.M.]. 

Brasidas  foveolatus  asper  new  suhspecks  I'late  34,  f\<^.  26. 

This  subspecies  is  ('K)sely  related  to  the  typical  form  Ijiit  may  l)e  sepa- 
rated Irom  it  by  having'  the  mesonotal  medials  tiiberculatc  instead  of  lack- 
ing, while  the  aiitero-laterals  of  the  pronotum  are  small  but  distinctly 
spinose  instead  of  being  tuberculate.  Moreover,  all  the  limbs  are  shorter 
and  proportionately  heavier,  the  anterior  femora  being  considerably  shorter 
than  the  length  of  the  pro-  and  mesonotum,  while  in  the  typical  form  these 
femora  are  almost  as  long  as  the  pro-  and  mesonotum. 

The  female  of  this  subspecies  is  unknown. 

Type. —  $  ;  Davao,  Mindanao,  Philippines.  (Baker.)  [United  States 
National  Museum.] 

General  form  shorter  than  but  practically  as  stout  as  the  typical  form, 
general  surface  with  small  granules  as  in  the  nominate  form. 

Head  as  in  the  typical  form,  but  supra-orbitals,  occipitals,  median  and 
lateral  coronals  smaller,  low  tuberculate,  only  slightly  more  prominent  than 
supra-antennals. 

Pronotum  as  in  nominate  form  except  that  antero-laterals  are  small  and 
distinctly  spinose. 

Mesonotum  slightly  shorter  and  heavier  than  in  the  typical  form,  arma- 
ment essentially  as  in  the  latter,  except  that  the  medials  are  distinctly 
present  and  distinctly  tuberculate,  medio-laterals  practically  obsolete. 
Mcsoplcura  with  antero-lateral  more  distinctly  spinose.  ]\Iesosternura  with 
medio-lontiitudinal  carina  more  jirominent,  postero-sternal  swelling  larger. 

Metanotum  essentially  as  in  typical  form.  ^Metapleura  with  metapleural 
represented  by  a  low  tubercle,  laterals  smaller.  Metastemum  as  in  t\  pical 
form. 

Abdominal  tergitcs  as  in  /.  foi-rolaius  but  with  jiaired  spines  only  on 
tergites  2  to  4.    Ultimate  sternite  and  i)oculum  as  in  typical  form. 

Anterior  femora  relatively  heavy,  only  a  little  longer  than  mesonotum ; 
median  femora  heavy  and  only  as  long  as  mesonotum;  posterior  femora 
heavy,  as  long  as  pro-  and  mesonotmn;  limbs  otherwise  except  for  length 
and  stature  as  in  tlie  typical  form. 

(jieneral  color  fuscous,  varying  to  lighter  fuscous,  particularly  along 
mid-dorsal  line,  venter  light  fuscous;  limbs  relatively  dark  with  portions 
of  tarsi  and  claws  practically  black. 

Length  of  body,  50  mm.;  length  of  jn'onotum,  5;  length  of  mesonotum, 

10.5;  length  of  metanotum,  5;  length  of  median  segment,  3;  length  of  anterior 
I'enmr,  12.2;  length  of  median  femur,  10.5;  length  of  posterior  femur,  15.5. 

This  form  is  known  only  from  the  type. 
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Brasidas  viscayanus  new  species  "       Plate  31,  hii.  12;  pi.  34.  fif?.  27;  pi.  38.  lig.  45. 

The  female  of  vised  i/artiis  can  Ix'st  ])v  coinpared  with  tliat  of  motif  ir(uj)is 
with  which  it  agrees  in  having  the  i)osterior  j)ronotals  simple,  the  posterior 
meso-  and  metanotals  somewhat  compound,  the  mesonotal  anteriors  and 
medials  present,  although  the  latter  are  not  as  strong  in  viscayanus  as  they 
are  in  the  related  forms,  being  approximately  half  as  long  as  the  laterals. 

The  male  of  this  species  is  quite  distinctive  but  is  in  all  probability  most 
closely  related  to  the  foveolatus  complex.  The  following  combination  of 
characteristics  will  serve  to  distinguish  the  male  sex  from  that  of  the  other 
known  member^;  of  the  genus;  posterior  pro-,  meso-  and  metanotals  simple, 
proximal  abdominal  tcruitos  with  paired  anteriors,  thus  agreeing  to  this 
extent  with  fovcoldtus  bnt  differing  from  it  by  having  the  lateral  mesonotals 
strongly  spinose.  anteriors  of  mesonotmn  twice  as  long  as  antero-laterals 
instead  of  tlie  laterals  being  tuberculate  and  the  anteriors  and  antero- 
latei'als  sul)e(iual;  inoreowr.  in  the  jn-esent  form  the  body  is  more  elongate, 
the  mesonotum  is  proportionately  longer,  and  the  femora  have  the  dorsal 
carinae  only  faintly  indicated. 

From  montivagus  the  present  form  is  separated  by  having  on  the  proxi- 
mal abdominal  tergites  only  the  paired  anteriors  and  a  pair  of  tubercles  near 
the  pleural  margin  slightly  behind  the  middle  of  the  tergite,  and  by  lacking 
medials;  except  on  the  median  segment  a  full  posterior  series  is  present, 
moreover,  the  elevated  medio-posterior  specialization  on  the  abdomen  is  on 
tergites  6  to  9,  but  that  on  the  seventh  is  quite  small,  instead  of  being  pro- 
gressively larger  on  tei'gites  5  or  G  to  9. 

It  is  onr  belief  that  the  female  of  this  form  will  resemble,  even  more 
closely  than  the  males,  the.  as  yet  nnknown.  female  of  fort  olaiiis. 

Type.  —  9  ;  Bntnan,  Mindanao,  Philippines,  (Baker.)  [Hebard  Collec- 
tion. Type  no.  1299.  | 

General  size  relatively  large,  rather  stout;  elements  of  armature  quite 
prominent,  general  surface  quite  granulose. 

Head  longer  than  broad,  subrectangulate ;  supra-orbitals,  occipitals, 
median  and  lateral  coronals  i-atlier  large,  tuberculate,  rather  prominent, 
snpra-antennals  snbobsolete  tubeiculate,  median  occii)ital-  a  row  of  low 
subobsolete  tubercles;  general  surface  with  scattered,  relatively  large 
tubercles;  eyes  rather  large,  subglobose,  rather  prominent;  antennae  witii 
two  basal  articles  relatively  thick,  remaining  articles  elongate,  rectangulate, 
gradually  becoming  shorter  apically. 

Pronotum  somewhat  longer  than  broad,  subrectangulate;  posteriors 
rather  strong,  tuberculate  and  with  one  or  two  supplementary  tubercles, 
antero-laterals  relatively  prominent  spinose  tubercles,  between  posteriors 
several  small  tiibei'cles  arranged  in  two  longitudinal  rows;  general  sm'face 
with  scattered  granules;  pits  on  antero-lateral  portion  of  disk  rather  deep, 
subtrigonal. 

Named  after  the  Viticayans,  one  of  the  several  groups  of  natives  which  are  in- 
habitants of  Mindanao. 
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Aleisonotuui  elongate,  almost  twice  as  long  as  broad;  anteriors,  medials, 
and  posteriors  rather  large,  tuberculate,  the  latter  with  supplementary 

tubercles  making  the  whole  appear  subcristatc,  medials  sliulitly  staggered, 
the  modio-latcrals  strong,  spinose  tiil)C'rclcs.  gcMieral  surface  with  numerous 
scattered  granules.  Mesopleura  with  a  ratlier  large  spinose  mesui)leural, 
antero-lateral  rather  large,  lateral  margin  of  pleura  with  a  few  large 
scattered  tubercles  and  several  smaller  ones,  postero-latcral  angle  spinose. 
Mcsosternum  (piite  smootli  except  for  the  mesosternals  which  are  rather 
prominent,  but  low  and  tuberculate. 

Metanotum  rather  elongate,  its  length,  excluding  median  segment,  equal 
to  half  that  of  mesonotum ;  posteriors  quite  strong  with  numerous  supple- 
mentaries  thus  appcarinji'  subcristate,  general  surface  with  scattered  granules. 
]\Iet:ipleura  with  a  large  spinose  metapleural;  laterals  and  supra-coxals 
relati\ely  large  spinose  tubercles,  general  surface  granulose.  Median  seg- 
ment with  medials  tuberculate,  general  surface  granulose.  Metastemum 
with  metasternals  small,  tuberculate;  semi-cingulate  fossae  large  open 
asj'mmetrically  tear-sha]KHl  jiits. 

Abdominal  tergitcs  individually  broadly  transverse,  tcrgites  2  to  5  (.in- 
cluding median  segment  in  count)  with  large,  spinose  anteriors,  these  repre- 
sented by  low  tubercles  on  remaining  tergites,  surface  with  a  few  granules; 
tergites  6  to  9  with  a  medio-posterior  specialization,  those  on  sixth  and 
seventh  node-like,  the  latter  smaller,  eighth  larger  and  broader,  much  like 
that  on  ninth  which  is  subrostrate.  Penultimate  tergite  about  as  long  as 
broad,  lateral  margins  slightly  arcuate,  convergent  posteriorly,  lateral 
]")ortions  of  posterior  margin  oblifiuely  truncate,  median  portion  emarginate. 
Ultimate  tergite  elongate,  tectate,  lateral  margins  weakly  emarginate. 
Operculum  elongate,  slightly  surpassing  ultimate  tergite,  lanceolate,  carinate 
in  apical  four-fifths,  apex  recurved,  acute-angulate,  narrowly  louiided. 

Anterior  femora  relatively  short  and  stout,  slightly  longer  than  meso- 
notutn;  bas.nl  flexure  eviflciit  on  anterior  margin,  faintly  so  on  po.-terior;  all 
margins  carinate;  dor,sal  margins  serrate  throughout,  anterior  more  strongly 
so;  ventral  margins  serrate  in  apical  half,  more  strongly  so  on  anterior 
margin.  Tibiae  almost  as  long  as  femora,  all  margins  carinate.  Tarsi  with 
metatarsus  about  as  long  as  succeeding  three  articles,  ultimate  long,  heavy; 
claws  strong,  curved;  pulvilli  and  arolium  present. 

Median  femora  relatively  short  and  stout,  about  as  long  as  mesonotum; 
all  mai^ins  carinate,  all  margins  serrate,  dorsal  ones  more  strongly  so. 
Tibiae  and  tarsi  as  in  anterior  limbs  except  that  metatarsus  is  sliorter. 

Posterior  femora  rather  long  and  stout,  about  as  long  as  pro-  and  meso- 
notum.  Limbs  otherwise  essentially  as  median  ones. 

General  color  dark  fuscous  to  black,  thoracic  armature  usually  light 

fuscous,  venter  light  fuscous. 

Length  of  l)ody,  90  mm.;  length  of  iironotum,  6.5;  length  of  mesonotum, 
15;  length  of  metanotum,  7;  length  of  median  segment,  5;  length  of  anterior 
femur,  16.5;  length  of  median  femur,  15;  length  of  posterior  femur,  21.5; 
length  of  ultimate  tergite,  6.5;  length  of  operculum,  21.5. 

Allotype.  —  $  ;  Same  data  as  type.    [United  States  National  Museum.] 

Size  relatively  large  and  rather  smooth  for  the  genus,  major  elements  of 
armature  quite  prominent. 
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Head  rectangulate,  a  little  longer  than  broad;  supra-orbitals,  occipitals, 
median  and  lateral  coronals  relatively  strong  tubercles,  supra-antennals  low, 
pul)()])S()l("to  tubercles,  general  surface  with  scattered  granules;  eyes  rather 

large  globose. 

Pronotum  elongate  rectangular;  posteriors  quite  prominent,  spinose;  pits 
on  antero-latoral  portion  of  disk  transverse  elliptical;  antero-lateral  angles 
with  a  small  tubercle. 

Me-onotum  eldnuate;  antoriors  and  i)o<teri()rs  strong,  spinose,  anteriors 
much  larger  lhau  autero-laterals  of  mesoi)leura;  medio-laterals  of  notum 
strong,  spinose,  surface  with  scattered  granules.  Mesopleura  with  a  strong, 
spinose  mesopleural,  antero-lateral  relatively  small,  tuberculate.  surface 
granulose.  Mesostemum  with  mesosternals  weak,  tuberculate,  surface  with 
granules. 

Metanotum  with  strong  posteriors,  a  few  scattered  granules.  Metapleura 
with  metaplcural  strong,  spinose;  supra-coxals  relatively  strong,  laterals 
repre-ente(l  by  subobsolete  small  tubercles;  semi-cingulate  fossae,  tear- 
shaped  i)its. 

Abdominal  tergites  basally  subquadrate,  distally  rectangulate;  tergites 
2  and  3  (including  median  segment  in  count)  with  spinose  anteriors,  general 
surface  relatively  smooth:  eighth  and  ninth  tergites  with  a  distinct  medio- 
longitudinal  carina.  Ultimate  tergite  with  lateral  margins  gradually  con- 
vergent posteriorly,  posterior  margin  deeply  excised  mesad.  Poculum,  in 
lateral  view,  more  Or  less  subrectangulate ;  dorso-lateral  margins  labiate, 
cleft  ])()-t(-i'i()rly. 

Anterior  femora  relatively  elongate,  a  little  shorter  than  pro-  and  meso- 
notum;  basal  flexure  present  on  anterior  and  barely  evident  on  posterior 
margins;  mai^ns  not  distinctly  carinate,  a  few  serrations  on  anterior 
margins  in  api(  al  half.  Tibiae  about  as  long  as  femora,  margins  weakly 
carinate.  antei'loi-  tarsi  as  in  female. 

^ledian  femora  relatively  long,  and  rather  stout,  as  long  as  mesonotum; 
margins  weakly  carinate,  a  few  low  serrations  on  ventral  margins,  dorsal 
margins  with  scattered  subobsolete  serralioiis.  Tibiae  a  little  shorter  than 
femora,  margins  carinate.    Tarsi  as  in  femah>  sex. 

Posterior  femora  rather  long  and  relatively  stout,  almost  as  long  as 
meso-  and  metanotum;  remainder  of  limb  essentially  as  median  limb  but 
metatarsus  a  little  longer. 

Geneial  coloi  fuscous,  anterior  and  posterior  limbs  lighter,  venter  of 

abdomen  light  fuscotis. 

Length  of  body,  62  mm.;  length  of  pronotum,  4;  length  of  mesonotum, 
14;  length  of  metanotum,  5.5;  length  of  median  segment,  3.5;  length  of 
anterior  femur,  16;  length  of  median  femur,  14;  length  of  posterior  femur, 
18.8. 

The  type  and  allotype  of  this  species,  both  from  Butuan,  Mindanao,  are 
all  that  are  known  of  this  interesting  form. 

Braudas  montivagus  new  species  Plate  33,  figs.  19,  20. 

The  male  of  the  present  species  resembles,  to  some  extent,  that  of 
quadratipes  in  the  spination  of  the  thorax  having  the  posterior  meso-  and 
metanotals  compound  and  the  posterior  pronotals  and  the  anterior  meso- 
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notals  simple,  but  differs  from  it  by  having  the  median  and  lateral  meso- 
notals  well  developed;  moreover,  iiiontivagus  differs  from  both  quadrat ipes 
and  samarensis,  and  aiiiccs  with  tlic  other  members  of  the  genus,  by  having 
spines  on  the  proximal  abdominal  tergites.  However,  those  other  forms 
do  not  have  the  thorax  spination  as  noted  above.  The  female  of  njonfivngns 
has  in  general  the  thoraeie  spination  found  in  riscdiiiutns  hut  diit'ers  from 
tliat  by  the  followinu'  features  of  abdominal  s])inalion;  \\\v  ])r()ximal  tertritcs 
with  anteriors,  medials  and  a  full  posterior  scries  instead  of  lackini2,  the 
latter  two.  and  thei'e  is  a  mci lio-posterior  clcx-ated  specialized  area  on  the 
sixth  to  ninth  tergites.  which  in  related  forms,  if  there  is  an  elevated  special- 
ized area,  is  on  the  eighth  to  ninth  tergites. 

Type.  —  Juv.  $  ;  Mt.  Galintan,  Davao,  Mindanao,  Philippines.  May, 
1927.    (R.  C.  McGregor.)    [United  States  National  Museum.] 

General  form  rather  short  and  stout;  surface  more  or  less  granulose,  with 
major  elements  of  armature  relatively  prominent. 

Head  slightly  longer  than  broad,  subreetangulate ;  supra-orbitals,  occi- 
pitals.  median  and  latci'al  coronals  rather  ]irf)minent.  sjiinose.  area  bounded 
by  occipitals  and  median  coronals  slightly  elevated,  resembling  a  sym- 
metrical trapezoid;  siipra-antennals  barely  discernible,  low,  subobsolete 
tubercles;  general  surface  tiranulose;  eyes  relatively  prominent,  subglobose; 
antemiae  with  two  basal  article-  heavy  (remainder  l)rokenl. 

Pronotum  longer  than  broad,  subreetangulate;  i)osteriors  prominent, 
erect,  latero-anteriors  small  tuberculate;  transverse  sulcus  not  prominent, 
just  before  posteriors,  convex  posteriorly;  pits  on  latero-anterior  portion  of 
disk  relatively  shallow,  subtrigonal;  general  surface  with  scattered  relatively 
large  granules. 

Mesonotum  elongate  rectangulate,  a  little  more  than  twice  as  long  as 
pronotum;  anteriors,  medials  and  medio-laterals  relatively  strong,  spinose, 
posteriors  rather  strong,  arising  from  a  subcristate  base;  general  surface 

granulose.  Mesopleura  with  mesopleura.l  a  rather  prominent  -pinose 
tubercle,'  -  antero-lateral  a  rather  prominent  tubercle,  supra-coxuls  irregular, 
tuberculate,  laterals  represented  by  subobsolete  tubercles.  Mesostemum 
with  medio-longitudinal  carina  indicated,  mesosternals  tuberculate,  lateral 
portions  granidose.  median  portion  relatively  smooth. 

Metanotum  with  i)osteriors  rather  strong,  arising  from  subcristate  base; 
general  surface  granulose.  Mctapleura  with  metapleural  relatively  large, 
spinose,  supra-coxals  and  laterals  relatively  large,  tuberculate.  Median 
segment  granulose.  anteriors.  uKnlials  and  a  full  posterior  series  represented 
by  subobsolete  tubercles.  Mela-ternum  with  metasternals  low  tuberculate, 
more  i)rominent  anteriorly;  semi-cingulate  fossae  quite  broad  and  rather 
shallow,  guttate. 

Abdominal  tergites  subquadrate  basally,  gradually  becoming  transver.«e 
apically ;  tergites  2  and  .3.  including  median  segment  in  count,  with  relatively 
strong  anteriors,  these  discernible  on  remaining  tergites  as  low,  subobsolete 
tubercles,  medials  and  a  full  posterior  series  present  but  nidimentary  on 

'2  One  of  the  me.sDpleura!.<  is  quite  evidently  deformed  and  is  represented  by  a 
small,  practically  subobsolete  tubercle. 
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these  tergites,  the  posterior  raesal  being  node-like  on  the  sixtli  and  seventh 
tergites,  a  snout-like  production  on  the  eighth  and  a  subrostrate  one  on 
the  nintli. 

We  are  not  giving  a  detailed  description  of  the  apex  of  the  abdomen  as 
the  type  is  immature,  but  the  followinfi  characters  may  be  of  some  value: 
lateral  margins  of  apical  terp;ites  subfoliaceous,  ultimate  tergite  with 
posterior  margin  incised,  poculum  cup-shaped. 

Anterior  femora  relatively  short  and  stocky,  a  little  longer  than  meso- 
notum;  basal  flexure  rather  prominent  on  anterior  and  discernible  on 
posterior  margins;  all  marp;ins  carinatc  and  with  low  serrulations,  those  on 
distal  half  of  dorso-anterior  margin  much  larger.  Tibiae  a  little  shorter 
than  femora,  all  margins  carinate.  Tarsi  with  metatarsus  about  as  long  as 
the  succeeding  articles,  ultimate  longer  than  metatarsus,  claws  strong, 
curved;  judvilli  and  aroliuni  jirosent. 

Mcilian  femora  short  and  rather  heavy,  as  long  as  mesonotum;  margins 
carinate  and  dorso-anterior  margin  with  serrations.  Tibiae  a  little  shorter 
than  femora,  all  margins  carinate,  extensor  with  minute  serrulations,  flexor 
with  serrulations.  Tarsi  much  as  anterior  tarsi,  except  that  metatarsus  is 
shorter. 

Posterior  femora  relatively  short  and  stout,  a  little  shorter  than  meso- 
and  metanotum,  remainder  as  in  median  femora.  Tibiae  and  tarsi  much  as 
in  median  limb  but  metatarsus  longer. 

General  color  snuff  brown  varying  to  tawny-olive,  witli  a  slight  suffusion 
of  mineral  green  ;  venter  pale  fuscous;  femora  and  tibiae  mineral  green,  tarsi 
fuscous,  claws  black. 

Length  of  body,  50  mm.;  length  of  i)ronotum,  43;  length  of  mesonotum, 
9.5;  length  of  metanotum,  5;  length  of  median  segment,  3;  length  of  anterior 
femur,  10.3 ;  length  of  median  femur,  9.5 ;  length  of  posterior  femur,  12. 

Allotype.  —  Juv.  9  ;  Mati,  Davao,  ^Mindanao.  April,  1927.  (R.  C. 
McGregor.)    [United  States  National  Museum.] 

General  form  quite  short  and  stocky;  major  elements  of  armature  strong, 

spinose,  general  surface  quite  gramdose. 

Head  essentially  as  in  type,  but  area  bounded  by  occipitals  and  median 
coronals  not  elevated. 

Pronotum  with  posteriors  large,  spinose,  antero-laterals  small,  tubercu- 
late,  anteriors  low,  tuberculate,  remainder  as  in  male. 

Alesonotum  with  anteriors.  medials  and  mcdio-laterals  large  si)inose, 
posteriors  large,  arising  from  subcristate  base,  inter-posteriors  low,  sub- 
obsolete  tubercles,  pre-  and  post-medials  low  tuberculate,  laterals  as  a  whole 
small,  tuberculate,  general  surface  qtiite  granular.  ^Mesoploura  with  a 
large,  spinose  mesopleural,  antero-latcral  rather  strong,  tuberculate,  laterals 
irregular,  tuberculate,  one  rather  large,  tuberculate  supra-coxal.  Meso- 
stemum  with  a  faint  indication  of  a  medio-longitudinal  carina;  mesostemals 
rather  large,  tuberculate,  rows  divergent  to  posterior  third,  then  slightly 
convergent. 

Metanottnn  with  i)osteriors  large  spinose,  arising  from  a  subcristate  base, 
inter-posteriors  low,  tuberculate,  antero-laterals  small  tuberculate,  just 
before  the  base  of  the  posterior  crests,  a  pair  of  low  tubercles  on  posterior 
margin  between  the  posteriors;  general  surface  quite  granular.  Metapleura 
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with  a  large  spinosc  inetapleural,  laterals  and  supra-coxals  rather  large  and 
spinose,  general  surface  granular.  Median  segment  with  medials  rather 
strong,  tuberculate,  full  i)osterior  series  present  ])nt  rather  small,  <reneral 
surface  p:ranular.  ^Metastcrnum  with  metasternals  present  anteriorly, 
tuberculate;  semi-oingulate  fossae  ovoid,  quite  deep. 

Abdominal  tergites  transverse;  2  to  5,  including  median  segment  in  count, 
with  anteriors  strong  spinose,  medials  smaller,  tuberculate,  and  a  full 
posterior  series;  the  posterior  mesal  on  tergites  G  to  9  profrressively  develop- 
ing into  a  node,  trigonal  lobe,  and  finally  into  a  sub-rostrate  production;  tlie 
apical  tergites  have  the  essential  elements  of  armature  represented  only  by 
subobsolete  tubercles. 

As  the  specimen  is  immature  we  are  not  describing  the  apex  of  the 
abdomen. 

Anterior  femora  relatively  short  and  rather  heavy,  twice  as  long  as 
pronotum;  basal  flexure  evident  on  anterior  and  discernible  on  j^ostcrior 
margins;  all  margins  carinate  and  serrulate,  serrulations  in  ai)ical  half  of 
dorso-anterior  margin  strong.    Til)iae  and  tarsi  as  in  type  male. 

Median  femora  short  and  heavy,  as  long  as  mesonotum,  limb  as  a  whole 
resembling  that  of  type. 

Posterior  femora  shorter  than  pro-  and  mesonotum,  limb  essentially  as 
in  type. 

(ieneral  color  bister  to  snuff  i)r()\vn,  venter  light  fuscous.    Limbs  l)ister. 

Length  of  body,  51.3  mm.;  length  of  pronotum,  5;  length  of  mesonotum, 
9;  length  of  metanotum,  5.6;  length  of  median  segment,  3;  length  of  anterior 
femur,  10;  length  of  median  femur,  9;  length  of  posterior  femur,  11.5. 

The  pair  of  this  species,  from  Davao  Province,  Mindanao,  is  unique. 

Brasidas  acanthoderus     lu-w  species  I'hite  3,1.  U'fi.  24. 

This  vi-vy  distincl i\'c  tni'ni  is  known  only  from  the  feniaU^  sex  and  may 
innnedialely  be  distinguislu'd  from  the  other  nieiiihers  of  the  gentis  by 
having  the  posterior  pronotals  compound,  tri-spinose,  and  the  supra-coxals 
bifid.  To  some  extent  acanthoderus  resembles  montivagus  and  viscayamts 
by  having  the  anterior,  median  and  lateral  mcsonotals  present  and  the 
posterior  meso-  and  metanotals  compound,  but  in  this  form  all  of  these  are 
more  strongly  developed  than  in  any  other  member  of  this  complex.  Also 
acanthoderus  agrees  with  montivagus  in  the  spination  of  the  proximal 
abdominal  tergites,  there  being  anteriors,  medials  and  a  full  posterior  series. 
However,  the  general  very  spiny  appearance,  as  well  as  the  great  strength  of 
all  the  major  elements  of  the  spination,  is  very  distinctive  of  this  form. 

Type.  —  .luv.  9;  Davas,-'^  ^Mindanao,  Philijjpines.  (September,  1917. 
(C.  1  Museum  of  Comparative  Zoology.] 

Size  relatively  small,  body  with  numerous  large  spines  and  many  smaller 
spinose  tubercles. 

From  ''iKiiii'a.  thoni.  and  '*■  /'"..  hiih  .  in  allusion  to  the  spiny  covering. 

The  specimen  is  labelled  with  a  hand  written  label  "  Davas ''  and  it  seems  prob- 
ahl(<  that  this  was  meant  for  either  Davao  Province  or  the  city  of  Davao,  the  capital 
of  the  province. 
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Head  longer  than  broad;  lateral  and  median  coronals  strong,  supra- 
orbitals strong,  gulars  and  supra-orbital  scries  weak,  occipital  mediate 

reduced  to  one  larti'e  iMxterinr  spino  purroiindod  by  povornl  sinnller  spine?. 

Pronotum  half  as  long  as  mesonotum,  slightly  longer  than  broad;  an- 
teriors,  medials  and  laterals  small,  tuberculate,  posterior  pronotals  large 
compound,  inter-posteriors  small. 

!\re?onotinii  twice  a-  lon<i  as  pronotum.  one  and  one-lialf  time-  n?  lone; 
as  greatest  width;  a  faint  niedio-longitudinal  carina;  spination  strong, 
surface  with  numerous  small,  irregularly  spaced,  spinose  tubercles,  lateral 
margins  sparsely  tuberculate,  with  anteriors,  medians  and  medio-laterals 
larce.  posteriors  strongly  compound.  ^Nlesopleura  with  a  large  compound 
mesopleural.  large  sujira-coxal.  antero-lateral  and  medio-lateral  spines. 
Mesosternals  present,  of  two  sizes. 

Metanotum  slightly  longer  than  pronotum,  broader  than  long;  with 
anterior  mesals  small,  pre-inter-  and  inter-posterior  metanotals  small, 
surface  sparsely  spinose,  posteriors  strongly  compound;  metapleurals  com- 
])ound,  four  or  live  large  supra-coxals,  antero-lateral  of  pleura  large ;  meta- 
stemals  faint,  metastemal  foramina  slightly  removed  from  lateral  margin, 
relatively  large,  sub-semicircular  but  not  open  pits.  Median  segment  half 
as  long  as  mesonotum;  anteriors  very  small,  medians  very  large,  antero- 
laterals lacking,  a  full  posterior  series  with  the  posterior  mesal  bifid,  surface 
with  scattered  tubercles. 

Abdominal  tergites  with  antero-laterals  very  large,  a  full  posterior  series, 
general  surface  with  scattered  tubercles.  fliir<l  to  fifth  tergites  witli  a  pair 
of  relatively  large  spines  before  the  medials,  beginning  with  the  sixth  tergite 
on  there  is  a  postero-mesal  production,  these  becoming  more  specialized  and 
larger  on  succeeding  tergites.  posteriorly  becoming  rostrate  produced."*^ 

Anterior  femora  sliglitly  longer  than  mesonotum;  basal  flexure  marked 
on  anterior  but  not  prominent  on  posterior  surface^;  all  margin-  with  -naced 
strong  serrations.  Anterior  tibiae  slightly  shorter  ilian  femora.  Anterior 
tarsi  moderately  elongate,  proximal  article  longer  then  following  two,  second 
and  third  articles  subequal,  fourth  very  short,  ultimate  as  long  as  first  and 
second  togetlier.  claws  strongly  curved,  arolium  large,  half  as  long  as  tarsal 
claws,  pulvilli  present. 

Median  femora  slightly  shorter  than  mesonotum;  entire  limb  much  the 
same  as  anterior  one  except  the  proximal  tarsal  article  is  shorter,  being  as 
long  as  the  following  two  articles. 

Posterior  femora  slightly  shorter  than  pro-  and  mesonotum,  the  re- 
mainder of  limb  the  same  as  the  anterior  one. 

General  body  color  varying  from  tawny  olive  to  fuscous,  the  larger  spines 
of  tlie  nieso-  and  metanotum  are  cinnamon  buff,  legs  and  antennae  cinnamon 
buff  annulated  with  light  fuscous,  ventral  surface  fuscous. 

Length  of  body,  35.5  mm.;  length  of  pronotum,  3;  length  of  mesonotum, 
7.5;  length  of  metanotum,  4;  length  of  median  segment,  2.6;  length  of 
anterior  femur,  7.8;  length  of  mediaii  femur,  6.8;  length  of  posterior  femur, 
9.3. 

This  species  is  known  only  from  the  unique  type. 


detailed  description  of  the  terminal  portion  of  the  abdomen  is  impossible  as 
the  specimen,  aside  from  being  immature,  is  greatly  distorted. 
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EUOBRIMUS  new  genus 

Genotype  (by  present  designation).  —  Euobrimus  atherura  new  species. 

This  new  genus  is  erected  for  Obrimus  cavemosus  Stal  and  0.  lacerta 
Redtenbacher,  as  well  as  for  several  new  forms  here  described.  While  in 
general  resembling  the  related  genera  Brasidas  and  Obrimus  it  is  easily 
separable  by  the  character  of  the  metasternum,  which  in  this  genus  has  com- 
pletely cingulate  fossae,  while  in  the  other  genera  these  are  either  semi- 
cingulate  or  are  represented  by  marginal  folds. 

Generic  characters.  —  Relatively  small  to  large  sized  forms,  females 
fli-tinrtly  more  r()])ust  than  males;  armatnrc  nsnally  qnito  in-ominent, 
tuberculate  to  spinose,  general  surface  smooth  to  distinctly  granular,  at 
times  with  low  scattered  tubercles.  Head  subquadrate,  median  and  lateral 
coronals  always  present,  developed  to  varying  degrees,  often  with  occipitals 
and  supra-orbital-;  pi'osont,  gular?;  often  present.  Pronotuni  lontier  than 
broad,  subrectangulate;  posteriors  strong  and  simple  except  in  athemra  in 
which  they  are  compound,  surface  smooth  to  granular.  Mesonotum  elon- 
gate, posteriors  always  evident,  usually  quite  strong,  simple  or  compound; 
anteriors  usually  jiresent.  sinijde,  nuMlials  present  or  absent.  Mesopleura 
witli  mesopleurals  evident,  often  finite  strong;  usually  with  antero-  antl 
postero-lateral  angles  tuberculate  or  spinose;  laterals  and  supra-cuxals  often 
well  developed  in  females,  usually  absent  in  males.  Mesostemum  convex, 
with  or  without  a  medio-longitndinal  carina,  mesosternals  present.  Meta- 
notum  with  posteriors  usually  strong,  simple  or  compound;  surface  usually 
more  or  less  granulose.  jVletapleura  with  metapleurals  evident,  usually 
strong,  spinose,  supra-coxals  rather  strong,  laterals  present  or  absent. 
Metasterinnn  with  metasternals  often  subobsolete;  fossae  completely  cingu- 
late, either  large  oval,  or  elli])tical  jiits.  Abdominal  tergitcs  either  smooth 
or  with  definite  armature  the  details  of  this  varying  with  the  various  forms. 
Femora  rather  heavy,  margins  carinate,  usually  with  serrations  or  serrula- 
tions;  tibiae  slightly  shorter  than  femora,  tarsi  with  anterior  metatarsus 
longer  than  sueeeeding  three  articles,  that  of  median  tarsu<  about  as  long 
as  the  latter  and  that  of  posterior  nuich  like  that  of  anterior  limb. 

Key  to  Species 

1.  Males   2 

Females   8 

2.  Proximal  abdominal  tergites  with  paired  anterior  spines  3 

Abdominal  tergites  without  definite  spines  6 

3.  Posterior  pro-,  mcso-  and  metanotals  compound;  lateral  mesonotals 

present,  relatively  small,  spinose  athenira  new  species 

Posterior  i)r()-,  and  metanotals  simple;  latei'al  mesonotals  present  as 
subobsolete  tubercles  or  absent   4 

4.  Occipitals  present,  tuberculate;  medio-lateral  mesonotal  subobsolete; 

median  mesonotals  si)inose  tuberculate  hoplites  new  species 

Occipitals  absent;  lateral  mesonotals  absent  and  median  mesonotals 
absent   5 


^8 As  discussed  under  lacerta  we  bolicvo  that  Redtenbacher's  asxxialidii  of  ili;it 
species  is  incorrect  and  we  are  limiting  the  form  to  the  male  described  b^-  him.  As  a 
result,  the  female  of  lacerta  is  not  definitely  known. 
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5.  Mesopleura  with  antero-lateral ;  posterior  mesonotals  trispinose. 

dohrni  new  species 

Mesopleura  without  antero-lateral;  posterior  mesonotals  simple,  spi- 

noso  bnkeri  new  species 

(3.  2^1etanotuni  with  four  large  spines;  anterior  nie-sonotals  present;  abdo- 
men smooth,  carinate   lacerta  (Redtenbacher) 

Metanotum  with  posteriois  only;  anterior  mesonotals  ab-^cnt.  or  if 
present  the  posterior  metanotals  are  low  tuberculate  crests;  ahdonien 
smooth  or  granular,  not  carinate   7 

7.  Posterior  pro-,  meso-  and  metanotals  large  spinose  tubercles;  anterior 

mesonotals  absent,  general  surface  smooth  cavemosus  (Stil) 

Posterior  meso-  and  metanotals  low,  tuberculate  crests;  anterior  meso- 
notals tuberculate;  (general  snrfa'-e  Liranulose  now  species 

8.  Posterior  pronotals  decidedly  compound;  anterior  pronotals  tubercu- 

late  atherura  new  species 

Posterior  pronotals  not  decidedly  compound;  anterior  pronotals  absent 
or  subobsolete  tubercles  9 

9.  Po>t-medial  mesonotals  spinose;  basal  abdominal  tci^ites  with  an- 

teriors,  medials,  second  paired  posteriors  and  medio-laterals  spinose. 

cavemosus  (St&l) 

Post-medial  mesonotals  absent;  basal  abdominal  tergites  with  only 

anterior?  quite  evident  or  with  four  spines  arranjjed  in  a  trapezoid  .10 

10.  Posterior  pro-,  meso-  and  metanotals  low  subcristatc  ridue-;  medial 

mesonotals  subobsolete;   abdominal  ter^ites  with  anteriors  low, 

tuberculate   cleggi  new  species 

Posterior  \)vo-.  meso-  and  metanotals.  not  low  subcristatc  ridtres.  simple. 
s])inos(';  nu'(lial  mesonotals  spinose;  abdominal  tor<iit(>s  with  anteriors 
or  four  spines  arranged  in  a  trai)ezoid,  spinose,  not  low,  tubercu- 
late  11 

11.  Mesonotum  with  twelve  spines  arranged  in  three  transverse  rows; 

abdominal  terp;i(e<  2  to  6  with  four  spines  arran^ucd  in  a  ti'apezoid; 

supra-anal  plate  with  apex  truncate  dohrni  new  species 

Mesonotum  with  anteriors,  medials  and  posteriors;  abdominal  tergites 
2  and  3  with  lai^e,  spinose  anteriors;  supra-anal  i)late  with  apex 
incised  bakeri  new  species 

The  females  of  hoplites  and  lacerta  are  not  known. 

Euobrimus  atherura    new  species  Plate  33,  fig.  22;  pi.  35,  fig.  31. 

This  striking  species  which  is  not  closely  related  to  any  of  the  other 
forms  of  the  genus  has  some  of  the  characters  of  cavemosus  and  some  of 
those  of  dohrni,  but  may  be  distinguished  in  either  sex,  from  all  the  other 
known  members  of  the  complex,  by  having  the  posterior  pro-,  meso-  and 

metanotals  all  spinose  and  decidedly  compound. 

Ti/pe.  —  Juv.  $  ;  Baroring  River,  ]\Iount  Apo.  Mindanao.  Philippines. 
7000  f( ct.  November  8,  1930.  (C.  F.  Ciegg.)  [Hebard  Collection,  Type 
no.  1298.J 

^'  Afir  r  ilin  distinctive  oriental  hystricid  genus  of  rodents  Atherura,  in  allusion  to 

the  spiiiatiou. 
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General  size  relatively  small  for  the  genus,  more  or  less  flattened;  quite 
rugose  and  major  elements  of  armature  quite  prominent,  many  of  these 
■decidedly  compound. 

Head  subrectangulate,  a  little  longer  than  broad;  eyes  quite  pioniinent, 
fiubglobose;  supra-orbitals  and  oecipitals  large  strong  tubercles,  subequal, 
median  and  lateral  coronals  tubereulate.  relatively  larjie.  but  smaller  than 
oecipitals,  gulars  represented  by  a  I'ow  of  subobsoletc  tubercles  exce]it  the 
last  which  is  quite  prominent  and  relatively  large;  general  surface  with 
numerous  low  tubercles.  Antennae  with  basal  article  flattened,  longer  than 
broad,  second  article  barrel-shaped,  remaining  articles  much  longer  than 
broad. 

Pronotum  subrectangulate,  longer  tiian  broad,  anterior  margin  concave; 
posteriors  compound,  tri-  or  bifid,  transverse  sulcus  weak,  immediately 
before  posteriors;  general  surface  with  scattered  low  tubercles. 

Mesonotum  rcctangulate,  one  and  one-half  times  as  lonp;  as  l)road; 
anteriors  strong,  spinose,  medials  subobsolete  tubercles,  posteriors  more  or 
less  conical,  compound,  medio-lateral  relatively  large,  tubereulate,  general 
surface  with  numerous  low  tubercles.  Mesopleura  with  antero-lateral 
tubereulate,  one  or  two  supra-coxal  tubercles,  me^oph  iir;il  (]uite  large, 
ppinose.  surface  with  scattered  low  tubercles.  Mesosternum  wilh  a  medio- 
longitudinal  depression,  postero-sternal  low,  node-like;  mesosternals  practic- 
ally obsolete,  tubereulate. 

Metanotum  rectangulate,  longer  than  broad,  slightly  less  than  half  as 
long  as  mesonotum;  ]iosteriors  sub-conical,  compoimd;  surface  with  scattered 
low  granules,  ^letajdeura  with  laterals  low,  tubereulate,  supra-coxals  re- 
latively large,  spinose,  surface  with  scattered  low  tubercles.  Metastemum 
witli  large  open,  subcircular  fossae,  completely  cingulate,  but  very  feebly 
80.    Median  segment  witli  low,  scattered  tubercles. 

Abdominal  lergites  sulxpiadrate  to  tra})czoidal  l)a-ally,  broadly  trans- 
verse apically;  tergites  2  to  5  with  anteriors  strong  spinose;  tergites  2  to  7 
with  first  and  second  paired  posteriors  subobsolete  tubereulate,  4  to  9  with 
a  medio-posterior  specialized  area  increasing  from  a  small  node-like  eleva- 
tion anteriorly  to  a  sublamellate  area  wilh  an  erect  si)iniform  process  distad 
posteriorly;  general  surface  with  small,  scailered  granules.^^ 

Anterior  femora  relatively  elongate,  a  little  longer  than  mesonotum; 
basal  flexure  quite  evident  on  anterior  and  noticeable  on  posterior  margins; 
anterior  margins  distad  of  fiexure  with  spaced  serrations,  posterior  margins 
with  spaced  serrations  throughout.  Tibiae  a  little  shorter  than  femora,  all 
margins  carinate.  Tarsi  with  metatarsus  about  as  long  as  three  succeeding 
articles,  ultimate  article  longer  than  metatarsus,  claws  stout,  curved,  arolium 
and  ])ulvilli  i)resent. 

Median  femora  relatively  heavy,  about  as  long  as  mesonotum;  all 
margins  with  spaced  serrations.  Tibiae  about  as  long  as  femora,  all  margins 
carinate.  Tarsi  with  metatarsus  equal  to  about  the  two  succeeding  articles, 
idtimate  article  slightly  longer,  claws,  arolium  and  pulvilli  as  in  anterior 
tarsi. 

Posterior  femora  about  as  long  as  pro-  and  mesonotum  together;  all 
margins  with  spaced  serrations.  Tibiae  about  as  long  as  femora,  margins 
carinate.  Tarsi  essentially  the  same  as  anterior  tarsi. 


M  We  are  not  describing  the  extremity  of  the  abdomen  as  the  type  is  immature. 
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General  color  ochraceous  tawny,  with  portions  of  occiput,  major  elements 
of  armature  and  serrations  of  limbs  varying  to  emerald  green,  median 

portion  of  mo<o-  and  metaploura  hossian  brown;  venter  light  fuscous  varying 

laterally  to  darker  fuscous;  claws  blackish. 

Length  ol  body,  41.5  mm.;  length  of  pronotum,  3;  length  of  mesonotum, 
8;  length  of  metanotum,  5;  length  of  median  segment,  3;  length  of  anterior 
femur,  8.8;  length  of  median  femur,  7.5;  length  of  posterior  femur,  10.8. 

Allotype.  —  Juv.  ?  ;  Calian,  Davao  Province,  Mindanao.  May  29, 1930. 
(C.  F.  Clegg.)    [Hebard  Collection.] 

General  size  relatively  small,  and  rather  broad  for  the  genus;  quite  spiny, 
major  elements  of  armature  cjuite  conspicuous,  often  compound,  general 
surface  with  scattered  low  tubercle?. 

Head  suijreciangulate,  a  little  longer  than  broad;  eyes  relatively  promi- 
nent, subglobose;  pupra-orbitals,  occipitals,  median  and  lateral  coronals  all 
relatively  jjromiiiem  spiiuoe.  supra-orbitals  largest,  gulars  represented  by  a 
few  relatively  low  spiuose  tubercles;  general  surface  with  low  tubercles  in  a 
more  or  less  oeometi  ical  arrangement. 

Pronotiun  half  as  long  as  mesonotum,  longer  than  broad,  anteriors  present, 
spinosc,  posteriors  large,  spinose,  trifid,  antero-lateral  angles  with  relatively 
large  blunt  tubercles,  laterals  represented  by  low  tubercles,  stipra-coxals, 
three  or  four  relatively  ]iiv<iv  spines;  general  surface  with  low  tulx-rcles. 

Mesonotmn  elongate,  a  little  less  than  twice  as  long  as  broad;  anteriors 
and  medials,  simple,  relatively  large,  spinose;  posteriors  decidedly  com- 
pound; before  the  medials  a  large  pair  of  laterals  on  each  of  the  mesonotal 
margins:  general  surface  with  scattererl  low  tubercles  and  gramdes.  Meso- 
pleura  with  mesopleural  large,  spinose,  bifid  with  more  ventral  element 
longer;  laterals  and  supra-coxals  irregular,  \  ar\  ing  from  low  tubercles  to 
rather  prominent  spines.  Mesostemum  with  posterior  sternal  very  low, 
mesosternals  ratlier  numerous,  low,  tulierculate. 

Metanotum  a  little  longer  than  pronotum;  posteriors  relatively  promi- 
nent, decidedly  compound,  spinose,  a  few  small  lateral  tubercles;  general 
surface  with  low  tubei'cles.  Metapleura  with  two  mesopleurals,  more 
ventral  one  larger;  latei'al~  and  su]^ra-coxals  quite  lu'ominent.  larg(\,  spinosc. 
largest  innnediately  abt)ve  the  coxae.  ^Metastcrmun  with  a  faint  indication 
of  a  medio-longitudinal  carina;  fossae  subcircular,  comjjletely  cingulate; 
anterior  to  fossae  metastemals  tuberculate,  a  few  small  tubercles  near  inner 
margin  of  fossae.  ]\Iedian  segment  with  medials  and  a  full  posterior  series 
of  small  tubercles,  anteriors  subobsolete  tubercles;  general  surface  with  low 
tubercles. 

Abdominal  tergites  transverse;  basal  tergites  with  anteriors,  medials,  first 

and  second  paired  posteriors  spinose  as  well  as  a  pair  of  spinose  tubercles 
near  the  lateral  margin  in  the  middle  of  the  tergite;  indications  of  a  paired 
row  of  low  tubercles  along  medio-longitudinal  line;  fifth  to  ninth  tergites 
with  a  medio-posterior  specialization  which  gradually  increases  from  a 
small  node  to  a  subrostrate  produced  specialization.^^ 

Limbs  essentially  as  in  type,  except  that  the  anterior  femora  have  the 
dorso-anterior  margin  with  a  few  spaced  serrations  throughout  its  length. 

As  this  individual  is  immature  we  are  not  describing  the  apex  of  the  abdomen ; 
however,  the  apex  of  the  supra-anal  plate  is  weakly  emarginate. 
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General  color  buckthorn  brown,  with  abdomen  \;tr\ing  to  chestnut 
brown;  many  of  the  elements  of  the  armature,  particularly  of  the  thorax, 
black. 

Length  of  body,  60.2  mm.;  length  of  pronotum,  4.5;  length  of  mcsonotum, 
10.2;  length  of  metanotum,  5;  length  of  median  segment,  3.5;  length  of 
anterior  femur,  11;  length  of  median  femur,  10;  length  of  posterior  femur, 
13.5. 

The  pair  of  this  interesting  species  is  unique. 

Euobrimos  caveraosus  (Stal)  Plate  31,  fi&-  8;  pi.  36,  fig.  38;  pL  38,  fig.  44. 

1877.   Olbrimus]  cai  f  nid.-^tis  St&l,  Ann.  Soc.  Ent.  Belg.,  XX,  p.  Ixviii.  [$; 

"  Insulao  Phili])piu;ie  "M 
1(S95.    A\c(inllio(leriis\  cam  rnnftiif;  Elcra,  Fauna  Filii)inas,  II,  p.  200. 
1904.    01 /))•///! //.s]  cavemosm  Kiihy.  Syn.  ('at.  Orth.,  I,  p.  398. 
1906.   OVhrimiui^  cavemosus  Kedtcnbachcr,  Insektenfam.   Phasm.,  I,  p.  39,  pi.  I, 

fip.  6.    (In  part;  relevant  sex  and  pertinent  locality  not  evident  from  context; 

"  riiilinpincii.  Luzmi.  Mimlanao 
1915.   Obrimus  cavemosus  Bruner,  Univ.  Neb.  Studies,  XV,  no.  2,  p.  229. 
1933.  Obrimus  cavemosus  Sjdstedt,  Arkiv  for  ZooL,  25A,  no.  16,  p.  2. 

This  species,  which  has  been  confused,  at  least  in  part,  by  both  Redten- 
bacher  and  Dohm,  is  closely  related  to  bakeri,  dohmi  and  lacerta.  The 
male  of  cavemosus  has  the  posterior  pro-,  meso-  and  metanotals  large, 
simple  and  spinose;  the  meso-  and  metapleiirals  strong,  simple,,  tiiberculate; 
general  surface  smooth;  this  combination  of  characters  will  readily  separate 
it  from  any  of  the  other  known  forms.  In  the  female  the  post-medial 
mesonotals  are  spinose;  posterior  jironntals  simple,  posterior  meso-  and 
metanotals  cristat(>;  jiroximal  ahdoniiiial  tergitcs  with  anterinrs.  medials, 
second  j)aired  i)()steri()rs  and  medio-laterals  all  present  and  spinose. 

This  species  is  known  definitely  only  fi'om  northern  Mindanao  (Siirigao) 
and  the  :^mall  island  of  .Siargao,  which  is  ofi"  the  coast  of  northeastern 
Mindanao. 

Specimens  examined.  —  6 ;  4  s  ,  2  9  . 

SiABGAo:  1^,29  ;  [Hebard  Cln.] . 

Mindanao:  Surigao;  (Baker);  2$  ;  [U.S.N.M.]:  1^  ;  [Hebard  Cln.]. 

Euobrimus  lacerta  (Redtenbacher) 

1906.   Olbrim'us'i  lacerta  Redtenbacher,  Insektenfam.  Phasm.,  I,  p.  39.    [$  not  9  ; 

"  Philil'liiiKMi.  Luzon,  Mindanao".] 
1915.    Obrintu.s  In,;  rla  Bruner,  Univ.  Xebr.  Sludios,  XV,  no.  2.  p.  229. 

This  s])('cit's.  l);iscd  on  both  sexes,  douhtless  from  diifcrent  islands,  is 

apparently  comi)osite.    Dohrn     has  voiced  his  opinion  that  this  is  the 

case,  and  we  are  referring  to  his  comments  under  E.  dohmi.    To  secure 

fixity  in  the  use  of  the  name  Uicerta,  we  have  restricted  it  to  the  male  sex 

as  described  by  Redtenbacher.   We  are  unable  to  say  whether  the  material 

of  that  sex  studied  by  him  came  from  Luzon  or  Mindanao,  as  he  followed 

the  reprehensible  practice  of  many  of  his  contemporaries  of  not  giving  exact 


««Stett.  Ent.  Zeit.,  71,  p.  397,  (1910). 
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and  (Iffinite  iiil'orniation  on  the  specific  sources  of  his  material.  It  is  our 
opinion,  however,  that  his  males  came  from  Luzon,  and  the  females  from 
^Mindanao,  judging  from  Dohrn's  connncnts. 

As  we  do  not  know  this  species  we  can  but  repeat  the  following  informa- 
tion modified  from  Redtenbacher.  Occiput  with  eight  large,  acuminate 
tubercles,  arranged  in  two  transverse  series.  Pronotum  bispinose,  anterior 
angles  brevispinose.  Mesonotum  anteriorly  and  posteriorly  with  four  spines 
also  posterior  angles  spinose,  lateral  margins  spinose.  Metanotum  spinose 
laterally,  dorsum  with  four  siiines.  Abdomen  smooth,  carinate,  without 
large  spines.  Ultimate  tergite  incised,  lobes  rounded.  Sterna  densely  and 
finely  tuberculate.   Metastemum  with  large  deep  foramina. 

Ettobrimus  dohrni  new  species 

1906.  Olhn'iiiii.K]  cuvemosus  Redtenbacher,  Iiisekfcnfam.  Fhasm.,  I.  p.  39.  (In, 
part;  relevant  sex  and  pertinent  locality  not  evident  from  context;  "Philippinen, 
Luzon,  Mindanao  ".) 

1906.  Olbrimus]  Incnia  Redtenbacher,  Insektenfam.  Phasni..  I,  ]i.  39.  (In  jiart; 
relevant  sex  and  pertinent  locality  not  evident  from  context;  "  Philippinen, 
Luzon,  Mindanao".) 

1910.  Obrimus  rnrrrnosu.'^  Dohm,  Stett.  Ent.  Zeit.,  71,  p.  397.  [$,  ^  ;  Mindanao.] 
This  form,  whicli  has  heen  confused  with  cavemosus  (Stal)  and  laccrta 
(Redtenbacher),  i.s  closely  related  to  these  forms,  as  well  as  to  bakeri.  The 
male  of  dohrni  has  (he  proximal  abdominal  tcrgitcs  armed  with  paired 
spines;  head  lac-king  occipitals;  posterior  pro-  and  mctanotals  simple,  lateral 
mesopotals  absent,  as  in  the  male  of  hakcri,  but  differs  from  the  latter  by 
havmg  the  mesopleura  with  antero-laterals  and  the  posterior  mesonotals 
trispinose.  The  female  of  dohrni  is  most  closely  related  to  bakeri  and 
agrees  with  it  by  having  tlie  posterior  pro-,  meso-  and  metanotals  simple 
and  spinose;  anterior  pronotals  absent;  median  mesonotals  spinose;  but 
differs  from  it  by  having  four  spines  arranged  in  a  trapezoid  on  abdominal 
tergitcs  2  to  6  instead  of  having  only  the  anteriors  on  the  basal  segments, 
moreover,  the  mesonotum  has  tweh  c  -pi;  cs  arranged  in  three  transverse 
rows,  a  condition  unknown  in  any  of  the  other  members  of  the  genus. 

Euobrimus  hoplites'^  new  species  Text-iigure  6. 

This  distinctive  species  is  nearest  to  E.  dohrni  and  bakeri,  but  may  be 
readily  separated  from  either  of  these  forms  by  having  tuberculate  occi- 
pitals  and  supra-orbitals,  the  antero-lateral  mesopleurals  being  low  tubercu- 
late, while  the  median  mesonotals  are  spinose  tubercles  and  the  posterior 
meso-  and  metanotals  are  simple,  moreover,  the  mesopleura  have  several 
spaced,  tuberculate  laterals.  The  present  form  is  the  most  slender  and 
delicate  species  of  the  genus,  yet  the  major  elements  of  the  armature  seem 
more  prominent  than  usual. 

"I  From  iiTAiT^g  —  heavily  armed. 
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Type.  —  Juv.  i  ;  Samar,  Philippines.  (Baker.)  [Hebard  Collection, 
Type  no.  1342.] 

General  form  relatively  slender  and  light,  rather  small  for  the  genus; 
major  elements  of  armature  rather  prominent,  general  surface  with  scattered 

granules. 

Head  subrectanguiate,  a  little  longer  than  broad;  eyes  rather  prominent, 
obovate;  antennae  with  basal  article  flattened,  triquetrous,  second  article 
relatively  short,  barrel-shaped,  remaining  articles  subcylindrical  averaging 
longer  proxim ad ;  sujira-orhitnls.  nccipitnls  and  median  enronals  tnbercnhitc, 
lateral  coronals  larger,  tuberculate,  gulars  faintly  indicated;  general  surface 
with  numerous  scattered  granules. 

Pronotum  rectangulate,  a  fourth  longer  than  broad:  posteriors  rather 
strong,  spinose  tuberculate,  a  smaller  tubercle  behind  dextral  jxjsterior; 
transverse  suleus  rather  faint,  concave  posteriorly;  antei'o-lateral  angles  with 
a  subobsolete  rounded  tubercle;  general  surface  with  scattered,  low  rounded 
tubercles. 

Mesonotum  elongate,  almost  four  times  as  long  as  broad;  anteriors, 
medians  and  jiosteriors  simple  spinose  tubercles,  relatively  prominent,  a 
rounded  subobsolete  medio-lateral;  gen- 
eral surface  with  scattered  low  granules. 
Mesopleura  with  mesopleurals  rather 
prominent,  about  as  large  as  mesonotal 
posteriors,  antero-lateral  subobsolete, 
tuberculate,  three  or  four  laterals  in 
posterior  two-thirds,  rather  prominent, 
tuberculate:  surface  with  scattered  gran- 
ules, Alesosternum  with  mesosternals 
subobsolete,  irregular,  surface  with  a  few 
scattered  granules. 

Metanotum  with  ]-)osteri()rs  rather 
prominent,  spinose  tubercles,  behind  dex- 
tral one  a  smaller  tubercle ;  surface  with 
scattered  granules.  Metapleura  with 
metapletu-als  rather  jiromincnt,  much  as 
mesopleurals,  laterals  and  supra-coxals 
relatively  strong,  spinose  tubercles;  sur-  Text-figure  6.— Euobnmus  hophtes 
face  with  scattered  granules.  Metaster-  new  species.  Dorsal  aspect  of  head 
num  with  metasternals  irregidar,  fossae  thorax  of  male  (type).  Samar. 

elonirnte  elliptical,  completely  cingidate.     (X  1^/4.) 
jMedian  segment  witli  faint  indications  of 

medials  and  first  and  second  paired  posteriors;  surface  with  low  granules. 

Abdominal  tergites  basally  subrectanguiate,  about  one  and  one-third 
times  as  long  as  broad,  apically  transverse;  second  and  third  tergites,  in- 
cluding median  segment  in  count,  with  anteriors  rather  strong,  remaining 
tergites  with  anteriors  represented  by  subobsolete  tubercles.** 

Anterior  femora  relatively  short  and  slender,  as  long  as  mesonotum,  basal 
flexure  evident,  all  margins  carinate,  with  low  spaced  serrulations  or  serra- 

•■'-As  the  type  is  iiniiuiturc  we  ;ire  not  descril)infi  the  :i]>ox  of  the  alxlonion,  but  it 
is  evident  that  the  terminal  tergites  have  a  medio-Iongitudinal  specialization  which 
probably  is  quite  evident  in  adults. 
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tions.  Tibiae  about  as  long  as  femora,  all  margins  carinate.  Tarsi  as  in 
related  forms. 

Median  femora  quite  short  and  relatively  stocky,  shorter  than  meso- 

notum;  all  margins  carinate  and  with  low,  spaced  scrrulations  or  serrations. 
Tibiae  much  as  anterior  tibiae,  and  tarsi  as  in  the  other  members  of  the 
genus. 

Posterior  femora  rather  slender,  a  little  longer  than  the  mesonotum, 
margins  essentia Ih  as  those  of  median  femora.   Tibiae  and  tarsi  essentially 

as  those  of  median  Icfj. 

General  body  color  dark  fuscous,  with  limbs  clay  coh)r. 

Length  of  body,  53.2  mm.;  length  of  pronotum,  3.5;  length  of  mesonotum, 
11.3;  length  of  metanotum,  5;  length  of  median  segment,  2.3;  length  of 
anterior  femur,  11 ;  length  of  median  femur,  10;  length  of  posterior  femur,  13. 

This  species  is  known  only  from  the  unique  type. 
Euobrimus  bakeries         species  I'hitc  35,  fig.  3_';  pi.  37.  fi.i?.  39. 

This  species,  wliich  is  in  the  gcMicval  carcrnosu.^  complex,  is  in  all  i)roba- 
bility  most  nearly  rehded  to  dohrni  and  Jioplitcs.  The  male  of  bakeri  agrees 
with  (loJirni  and  Jioplitcfi  in  the  character  of  most  of  its  armature,  and 
particularly  in  the  possession  of  paired  anterior  spines  on  the  proximal 
abdominal  tergites,  while  it  differs  from  hoplitea  by  lacking  occipitals  and 
from  dohrni  by  having  simple  spinose  posteriors  on  the  pro-,  meso-  and 
metanotum,  as  well  as  by  lacking  antero-lateral  mesopleurals.  In  the 
female  sex  bakeri  is  quite  closely  related  to  dohrni  but  differs  from  the 
latter  by  having  only  simple,  spinose  anterior,  median  and  posterior  meso- 
notals,  and  has  only  anteriors  on  the  proximal  abdominal  tergites,  as  well 
as  having  the  apex  of  the  ultimate  tergite  incised. 

Type.  —  S  ;  Samar,  Philippines.  (Baker.)  [United  States  National 
Museum.] 

General  size  rather  slcndei-  and  relatively  elongate  for  the  genus;  surface 
with  small  granules  but  appearing  rather  smooth,  except  for  the  large 
prominent  spinose  elements  of  the  armature. 

Head  rectangulate,  a  little  longer  than  broad;  eyes  subcircular,  bulbous, 
very  ])i'ominent;  antennae  as  in  related  sjiccies;  median  and  lateral  coronals 
rather  i)rominent,  tuberculate,  occiintals  l)arely  evident  as  subobsolete 
granules,  postero-lateral  angles  of  head  rectangulate  with  a  rather  large 
and  prominent  tubercle;  surface  rugose  with  small  scattered  granules. 

Pronotum  rectangulate,  rather  elongate,  being  a  little  more  than  one  and 
one-tliird  times  as  long  as  broad;  posteriors  very  prominent,  simple,  elongate, 
narrowly  rounded,  spinose,  their  height  equal  to  half  the  pronotal  length; 
transverse  sulcus  rather  faint,  truncate  medially,  immediately  before  it  on 
each  side  of  the  medio-longitudinal  line  is  a  rounded  tubercle,  antero-lateral 
angles  with  a  very  low  rounded  tubercle;  general  surface  comparatively 
smooth. 

In  memory  of  the  late  Dr.  Charles  Fuller  Baker,  former  Dean  of  the  College  of 
Agi'iculture  of  the  Philippine  Islands,  to  whose  labors  and  enthusiasm  a  large  part  of 
our  present  knowledge  of  the  insect  life  of  the  Philippines  is  due. 
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]\ro>()notuin  quite  slender  and  elonf^ato,  its  length  ])eing  four  times  its 
greatest  width;  anterior  mesonotals  sim])le  cloufrate  s|)incs  as  lonp;  as 
posterior  mesonotals,  posteriors  simple,  spinose,  with  the  apex  narrowly 
rounded,  their  length  being  greater  than  that  of  posterior  pronotals,  a  very- 
low  ridge  encloses  the  base  of  the  former;  general  surfaee  with  numerous 
small  granules.  ^Iesoi)leura  with  mesopleurals  essentially  as  mesonotal 
posteriors,  laterals  represented  by  si)aced,  low,  subobsolete  tubercles;  surface 
granulose.  Mesostemum  with  a  slight  tendency  toward  a  medio-longi- 
tudinal  carina.  Mesosternals  not  recognizable  from  the  scattered  granules 
that  cover  the  surfaee. 

INletanotum  with  posteriors  essentially  like  mesonotal  posteriors  but  even 
longer,  surface  with  scattered  granules.  Metapleura  with  metapleurals 
much  as  mesopleurals  but  longer,  laterals  represented  by  low,  spaced 
tubercles,  supra-coxals  by  spinose  tubercles,  surface  granulose.  ]\Icta- 
sternum  with  a  tendency  toward  a  medio-longitudinal  carina;  fossae  present 
as  elongate  elliptical  pits  which  are  completely  cingulate;  surface  granu- 
lose.  Median  segment  with  low  scattered  granules. 

Abdominal  tergites  subquadrate  ])roximad,  elongate  rectangulate  posteri- 
orly, second  and  third  tergites.  inchuling  median  segment  in  count,  with 
elongate  anterior  spines,  these  spines  as  long  as  metapleurals,  anteriors  of 
fourth  tergite  low,  subobsolete,  rounded  tubercles;  seventh  tergite  with 
a  low  trifoliate  elevation  medio-posteriorly ;  eighth  tergite  with  lateral 
margin-  obliquely  diverg(>nt.  medio-posteriorly  witli  a  low  node;  penultimate 
with  these  margins  obliciuely  convergent  but  at  posterior  margin  more  remote 
than  at  posterior  margin  of  seventh;  ultimate  tergite  with  lateral  margins 
parallel  proximad,  then  weakly  concave  mesad,  posterior  margin  incised. 
Poculum  in  lateral  view  more  or  less  trigonal,  at  ventro-posterior  angle  a 
transverse  carina. 

Anterior  femora  quite  slender,  a  little  longer  than  mesonotum,  basal 
flexure  evident  on  both  margins;  all  margins  carinate,  dorso-anterior  with 
low,  s]iaced  serrulations,  ventro-anterior  with  spaced,  low  serrations  in  distal 
half.  Anterior  tibiae  about  as  long  as  femur,  very  slender,  all  margins 
carinate.    Anterior  tarsi  as  in  related  forms. 

Median  femora  rather  slender  and  elongate,  about  as  long  as  mesonotum, 
dorsal  margins  feebly  carinate,  ventral  ones  feebly  caiinate  and  with  low, 
spaced  nodes.  Tibiae  slender,  about  as  long  as  femora,  all  margins  carinate. 
flexor  ones  armed  with  spaced  spinules,  median  carina  of  tiexor  surface  with 
a  few  spinules.   Tarsi  much  as  anterior  tarsi. 

Posterior  femora  quite  slender  and  elongate,  about  as  long  as  pro-  and 
mesonotum,  all  margins  feebly  carinate,  ventral  ones  with  low  spaced  nodes, 
dorso-posterior  with  a  few  very  low  nodes.  Tibiae  slender,  about  as  long 
as  femora,  flexor  margins  with  low  spaced  serrulations,  as  is  median  carina 
of  this  surface.   Tarsi  as  in  related  forms. 

General  color  varying  from  fawn  color  to  army  brown,  and  jiassing  to 
natal  brown  on  jiortions  of  the  abdomen,  venter  and  limbs;  Jatcral  portions 
of  mesonotum,  me-()>ternum  and  mesopleura  a  dull  shamrock  green. 

Length  of  body,  64  mm.;  length  of  pronotum,  4.5;  length  of  mesonotum, 
16.6;  length  of  metanatum,  6;  length  of  median  segment,  3.5;  length  of 
anterior  femur,  17;  length  of  median  femur,  15;  length  of  posterior  femur, 
19.5. 


The  poculum  of  the  unique  male  is  damaged  by  being  compressed. 
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Allotype.  —  9  ;  Same  data  as  type.    [United  States  National  Museum.] 

General  size  about  average  for  the  genus,  rather  slender;  general  surface 

rugoso-granulate,  elements  of  armature  quite  prominent. 

Head  pubrertanciulate.  a  little  lontier  than  broad;  eyes  subcircular,  fairly 
prominent;  antennae  as  in  male;  median  and  lateral  coronals  low  tubereu- 
late,  occipitals  subobsolete  rounded  tubercles,  postero-lateral  angles  of  head 
rectangular  with  a  low  rounded  tubercle,  general  surface  rugose  with 
scattered  low  fjranules. 

Tronotum  reetangulate,  a  third  again  as  long  as  broad;  posteriors  simple, 
strongly  spinose;  transverse  sulcus  as  in  male  and  preceded  by  a  pair  of 
low  rounded  tubercles;  antero-lateral  angles  with  a  low  tubercle;  general 
surface  with  numerous  scattered  uranules. 

Mesonotum  rather  elongate,  three  times  as  long  as  broad;  anteriors, 
medians  antl  posteriors  sim})le,  si)inose,  medians  smaller,  posteriors  arising 
from  a  subobsolete  crest  or  ridge,  which  has  slight  indications  of  subobsolete 
lowly  rouudrd  tubercles;  general  surface  with  numerous  scattered  (iranules. 
]\Ies()j)leui-a  with  mesopleurals  simi)le.  strongly  spinose;  lateral-,  in  posterior 
portion,  low  tubereulate;  general  surface  with  numerous  low  scattered 
granules.  Mesostemum  with  a  faint  indication  of  a  medio-longitudinal 
carina,  mesosternals  low  tubereulate;  general  surface  with  scattered  granules. 

Metanotimi  with  posterior?  simple,  spinose,  essentially  like  mesonotal 
posteriors;  surface  with  scattered  granules.  Metapleura  with  metapleurals 
spinose,  about  as  long  as  mesopleurals,  laterals  tubereulate,  supra-coxals 
low  tubereulate  except  for  one  considerably  larger  tubercle  inunediately 
ventrad  of  metapleural.  Metasternum  with  two  pairs  of  low  tubereulate 
metasti'rnals  on  anterior  ])ortion  of  sterntun;  fossae  elonirate  elliptical  pits 
which  are  comi)letely  cingulate.  Median  segment  with  a  faint  indication  of 
medials,  surface  with  scattered  low  granules. 

Abdominal  tergites  reetangulate  varyinu  from  slightly  broader  than  long 
(]ii'oxiinal  ones)  to  broadly  transverse  (di<tal  ones),  second  and  thii-d,  in- 
cluding nieiliaii  -cuineiii  in  count,  with  i)aired  spinose  anteriors,  the-e  are 
quite  prominent  and  ratlu'r  elongate;  lifth  to  ninth  tergites  with  a  niedio- 
posterior  node  which  is  progressively  larger  posteriorly,  ninth  tergite  with 
])ostero-lateral  angles  acute-angulate  ])roduced;  i)enultimate  tergite  with 
lateral  margins  l>isinuate,  convergent  posteriorly,  lateral  p(n-tions  of  posterior 
margin  convex  but  with  a  distinct  median  incised  area;  ultimate  tergite 
relatively  short  and  broad,  lateral  margins  weakly  convergent  posteriorly, 
apex  weakly  concave.  Penultimate  stemite  with  a  transverse  elevated  area 
in  nu'flian  ]iortion  of  jiosterior  margin;  operculum  (ultimate  stei-nite) 
elongate  linear,  with  a  medio-longitudinal  carina  in  apical  four-fifths,  with 
numerous  transverse  rugae,  surpassing  ultimate  tergite,  immediate  apex 
broken."* 

Anterior  femora  relatively  short  and  slender,  a  little  longer  than  meso- 

notum,  basal  flexure  evident  on  both  margins,  all  margins  carinate,  anterior 
ones  in  distal  half  with  spaceil  seri'ations,  those  on  dor<al  margin  larger. 
Tibiae  about  as  long  as  femora,  all  margins  carmate.  Tarsi  as  in  related 
forms. 


^  In  a  paratypic  female  the  apex  is  rounded  acute-angulate. 
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Median  femora  rather  short  and  slender,  a  little  shorter  than  mesonotum, 

all  mai  uiii-  f(  (  l)ly  (  arinate  and  supplied  with  low  spaced  nodes  or  serra- 
tion^:.    Tibiae  and  tarsi  as  in  male. 

Posterior  iVniora  i-alher  elongate,  a  little  sliorter  than  meso-  and  nieta- 
notum,  all  margins  weakly  carinate  and  supiilied  with  spaced  nodes  or 
serrations,  those  on  posterior  surface  being  larger.  Tibiae  and  tarsi  as  in 
related  forms. 

Genoinl  oolor  fuscous  with  touches  of  snuff  brown  on  portions  of  the 

thorax  and  limbs. 

Length  of  body,  101  mm.;  length  of  pronotmn,  6.2;  length  of  mesonotum, 
17.6;  length  of  metanotum,  6,8;  length  of  median  segment,  5;  length  of 
anterior  femur,  18;  length  of  median  femur,  16;  length  of  posterior  femur, 
21.5. 

A  paratypic  female  from  the  same  locality,  which  evidently  represents 
the  intensive  extreme  of  armature  of  the  species,  shows  the  following  note- 
worthy differences:  a  spine  bef()i-(>  the  posterior  jironotals  on  the  dextral 
side,  tliis  probably  beinu  an  abnormality,  a  pair  of  prenieilian  niesonotal 
spines,  the  lateral  niesopleurals  a  little  stron.irer  l)Ut  still  tuberculate ;  median 
se<!;ment  with  a  ])air  of  small  median  spines,  these  also  ])reseiit  on  the  second 
abdominal  tergile;  i)aired  anterior  abdominal  spines  are  on  tergites  2  to  4, 
and  2  and  3  have  paired  posterior  spines;  meso-  and  metasternals  slightly 
more  prominent;  all  the  major  elements  of  the  armature  are  more  strongly 
developed,  being  slightly  longer  than  in  the  allotype.  This  individual  is 
also  slightly  larger  in  all  respects. 

This  interesting  species  is  known  only  from  the  island  of  Samar. 

Euobrimus  cleggi      lu  w  si)i.ciL-s  Plate  .^3,  tii;.  _m:  pi.  37,  tii;.  40. 

This  speries  which,  in  all  pi'obability,  is  most  closely  related  to  ravcr- 
)iosiis^  is  separable  from  that,  as  well  a-  fi-om  all  tiie  other  forms  of  the 
genus,  by  having  the  posterior  me?o-  and  melanotals  as  subcristate  ridges, 
the  individual  elements  of  these  being  rounded  tubercles,  not  spines  or 
spinose  tubercles.  The  general  lack  of  any  definite  and  prominent  spines 
or  spinose  tubercles  except  along  the  lateral  margins  of  the  meso-  and  meta- 
pleura  is  a  characteristic  of  the  present  form. 

Type.  —  S  ;  Libulan  River,  Mount  Apo,  Mindanao,  Philippines.  2000 
f(  ef.  November  11,  1930.  (C.  F.  Clegg.)  [Hebard  Collection,  Type  no. 
1252.J 

General  size  relatively  small;  surface  granular  or  low  tuberculate,  not 

spinose. 

Head  subquadrate,  a  little  longer  than  broad;  eyes  globose,  quite  promi- 
nent; antennae  with  basal  article  flattened,  second  article  barrel-shaped, 

remaininu;  article^  ehuiuate.  cylindrical;  supra-orbitals,  occipitals,  median 

This  species  is  named  for  its  collector,  Mr.  Charles  F.  Clegg,  of  Barnstable, 
Massachusetts,  who  made  important  Orthoptera  collections  in  the  Mt.  Apo  region  of 
Mindanao. 
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and  lateral  coronals  all  low  rounded  tubercles,  supra-antennals  subobsolete; 

general  surface  graniilosc. 

Prdnotiini  reetangulate,  about  half  ap;aiii  as  l()n<r  a?  wide:  ]iostcriors 
rouncled  tubercles;  transverse  sulcus  prominent,  medially  subtruncate,  later- 
ally convex  anteriorly ;  general  surface  granulosa. 

Mesonotum  elongate,  two  and  one-half  times  as  long  as  pronotum; 
antoriors  present  as  low  rounded  tubercles,  posteriors  low  cre<ts  tei'niinating 
in  a  single  rounded  knob;  surface  granulose.  JMesopleura  with  mesopleurais 
low,  rounded,  postero-lateral  low,  rounded,  tuberculate;  general  surface 
granular.  Mesostemum  with  a  very  low  postero-stemal  swelling;  general 
surface  granular. 

Metanotuni  with  posteriors  low  cristate  I'idges  teiniinating  in  a  low 
rounded  tubercle;  surface  granular.  Metapleura  with  metai)leurals  and 
supra-coxals  low,  rounded,  tuberculate,  laterals  subobsolete.  Metastemum 
with  a  low  median  swelling;  fos-ae  irregularly  ovate,  completely  cingulate. 
Median  segment  with  surface  gi'anulose. 

Abdominal  tergites  varying  from  trapezoidal  basally  to  transverse  apic- 
ally ;  general  surface  granular.  Ultimate  tergite  (supra-anal  plate)  apically 
narrowly  V-emarginate,  lateral  lobes  rounded.  Pocidum  ctip-like,  in  lateral 
view,  subrectangulate,  posteriorly  V-emarginate,  with  dorso-lateral  margins 
arcuate. 

Anterior  femora  relatively  elongate,  almost  as  long  as  pro-  and  meso- 
notum together;  basal  flexure  present  but  not  prominent  on  anterior  margin, 
all  margins  weakly  carinate,  ventral  one?  with  one  or  two  seri'ulations  or 
serrations  in  apical  half.  Tibiae  about  as  long  as  femora,  all  margins  cari- 
nate. Tarsi  with  metatarsus  about  as  long  as  succeeding  three  articles, 
ultimate  article  slightly  longer;  claws  strong,  curved,  arolium  and  pulvilli 
present. 

JMedian  femora  a  little  longer  than  mesonotum,  margins  with  low  spaced 
tubercles,  larger  on  ventral  margins  and  strongest  apically.  Tibiae  about  as 
anterior  tibiae.  Tarsi  as  anterior  tarsi  except  that  metatarsus  is  some- 
what shorter. 

Posterior  femora''"  almost  as  long  as  mcso-,  metanotmn  and  median 
segment,  nuirgins  with  a  few  spaced  serrulations  on  dorsal  margins,  serra- 
tions on  ventral  margins  strongest  apically.  Posterior  tibiae  and  tarsi  essen- 
tially as  anterior  ones. 

r.eneral  body  color  ashy  gray,  limbs  varying  from  ashy  gray  to  dark 

fuscous. 

Length  of  body,  45.5  nun.;  length  of  pronotum,  4.8;  length  of  mesonotum, 
10;  length  of  metanotum,  4.5;  length  of  median  segment,  2.5;  length  of 
anterior  femur,  12.8;  length  of  median  femur,  11;  length  of  posterior  femur, 
15.2. 

Allotype.  —  9  ;  I.ibulan  Pivi  r.  Mount  Apo,  Mindanao.  2000  feet.  (C. 
F.  Clegg.)    [Hebard  Collection.] 

General  size  average  for  the  genus;  surface  granular  or  low  tuberculate, 
not  spinose,  es^cept  for  lateral  margins  of  thoracic  pleura. 

Oiu'  of  the  poslorior  liin!)>-  ha.s  quite  evidently  hooii  roiioncratfMl.  it  is  con- 
siderably smaller  than  the  other  and  also  it  lacks  all  of  the  usual  serrulations  or 
serrations. 
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Head  subrcotangulate,  about  a  third  longer  than  broad;  eyes  rather 
prominent,  subglobose;  antennae  as  in  male;  pupra-orbitals,  oooipitals, 
median  and  lateral  coronals  rounded  tuberculate,  supra-antemials  subobso- 
lete,  posterior  portion  of  gular  series  represented  by  low  rounded  tubercles ; 
general  surface  with  scattered  granules. 

Pronotum  rcctangulate,  a  little  longer  than  broad;  ])osteriors  rounded 
tubercles,  anteriors  low  and  rounded,  before  posteriors  a  i)air  of  low  rounded 
tubercles,  a  lateral  series  of  low  rounded  nodes,  medio-longitudinally  a 
paired  row  of  low  tubercles ;  transverse  sulcus  moderately  prominent,  medi- 
ally subtruncate;  general  surface  with  numerous  low  scattered  tubercles  and 
granules. 

Mesonotum  elon<iate,  a  little  more  than  twice  as  long  as  broad;  anteriors 
low  rounded,  medials  subobsolete  nodes,  posteriors  subcristate  ridges  termi- 
nating in  a  rounded  tubercle  with  several  smaller  tubercles  surrounding  it, 
these  more  strongly  developed  in  a  longitudinal  line,  medio-laterals  low 
tuberculate;  surface  with  numerous  granules.  ]\lesopleura  with  mesoplourals 
tuberculate,  laterals  subobsolete  except  for  medio-lateral  and  two  post- 
median  laterals  which  are  tuberculate,  antero-lateral  rather  strong,  tubercu- 
late, postero-lateral  small  tuberculate;  surface  granular.  Mesostemum  with 
mesosternals  irregular,  tuberculate;  surface  weakly  grantdar. 

Metanotum  with  posteriors  essentially  as  mesonotal  posteriors;  general 
surface  granular.  Metapleura  with  metapleurals  tuberculate,  smaller  than 
mesopleurals,  laterals  and  supra-coxals  relatively  prominent,  tuberculate; 
surface  granular.  Metasterntun  with  metastenuils  subobsolete  in  anterior 
portion;  fossae  irregularly  ovate,  completely  cingulate,  with  a  low  tid)ercle 
on  postero-lateral  portion  of  margin.  Median  segment  with  medials  sub- 
obsolete;  general  surface  granulate. 

Abdominal  tergites  broadly  transverse;  latero-anteriors  tuberculate; 
posterior  median  low  tuberctilate.  jireceded  by  one  or  two  pairs  of  sub- 
obsolete  tubercles,  first  and  second  paired  posteriors  subobsolete;  antero- 
and  postero-lateral  portions  of  tergites  often  with  a  low  tubercle,  occasion- 
ally with  a  low  tubercle  in  the  medio-lateral  portions;  seventh  tergite, 
including  median  segment  in  count,  with  a  low  node  on  posterior  {lortion  of 
median  line^  a  faint  indication  of  this  on  fifth  and  sixth  tergites,  eighth  with 
a  decided  node,  ninth  with  this  node  higher  but  truncated  posteriorly; 
penultimate  tergite  with  posterior  half  of  lateral  margin  concave,  lateral 
jiortion  of  ]iosterior  margin  obliqtiely  truncated,  median  i)ortion  weakly 
bilobate.  emarginate  mesad;  ultimate  tergite  half  again  as  long  as  ]X'nulti- 
inate  tergite,  linear,  lateral  margins  weakly  convergent  to  the  truncate  apex; 
penultimate  stemite  with  a  medio-posterior  depressed  cup-shaped  area,  pre- 
ceded by  a  subtransversc  broad  carina  and  its  lateral  margins  bounded  by 
carinae  that  become  obsolete  posteriorly;''"*  operculum  elongate,  linear, 
surpassing  ultimate  tergite,  w'ith  a  distinct  medio-longitudinal  carina  from 
proximal  fifth,  also  numerous  supplementary  carinulae;  immediate  apex 
acute  angulate,  feebly  rounded. 

Anterior  femora  relatively  stout,  a  little  longer  than  mesonotum,  basal 
flexure  evident  on  both  margins;  all  margins  carinate,  anterior  ones  beyond 
flexure  serrate,  dorso-posterior  serrate  throughout,  ventro-posterior  with  low 


88  There  is  a  somewhat  similar  area  on  the  ultimate  sternite  of  cavernosus,  but  the 
area  is  more  flattened  and  the  carinae  are  much  less  evident. 
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spaced  serrations.   Tibiae  about  as  long  as  femora,  all  margins  carinate  and 

supplicil  with  low  spaced  serrations.    Tarsi  as  in  male. 

-Median  femora  rolativcly  stout,  a  little  shorter  than  mrsonotum.  all 
margin:5  carinate  and  serrate.  Tibiae  about  as  lung  as  femora,  all  margins 
carinate,  flexor  with  spaced  serrations.   Tarsi  as  median  tarsi  of  male. 

Posteiior  femora  rather  stout,  almost  as  long  as  pro-  and  mesonotum, 
posterior  limbs  essentially  as  median  ones. 

General  color  varying  from  wood  lirown  to  army  brown,  a  medio- 
lonpritudinai  streak  of  avellaneous,  numerous  granules  and  low  tubercles 
tipi)ed  with  black. 

Length  of  body,  98  mm.;  length  of  pronotum,  6.8;  length  of  mesonotum, 
15.6;  length  of  metanotum,  6.5;  length  of  median  segment,  4.5;  length  of 
anterior  femur,  17.5;  length  of  median  femur,  15;  length  of  posterior 
femur.  21. 

The  pair  of  this  interesting  species  from  the  lower  slopes  of  Mount  Apo 
is  uni(iue. 

MEARNSIANA  new  genus 

This  distinctive  and  remarkable  new  ucnus,  which  is  not  closely  related 
to  any  of  the  known  genera,  is  characterized  by  a  combination  of  structures 
unique  in  the  tribe  Obrimini.  "While  the  nearest  relationship  is  with 
Obriniiis  anrl  Arrfaon,  the  limitations  of  a  linear  arrantrement  prevent  us 
from  placin<i  il  in  their  neighl)()i'hoo(l.  it  diffei's  materially,  howe\-er,  from 
cither  of  these  by  h;t\-inu  the  following  combination  of  charactei's ;  p()<tei'ior 
mcso-  and  melanutals  large  conical  elevated  tubercles  with  numerous 
suijplementary  rounded  tubercles,  posterior  metanotals  connected  by  a 
transverse  elevated  ridge,  while  the  femora  have  the  ventral  margins  pro- 
duced into  serrate  laminations. 

Generic  characters.  —  Form  quite  short  and  stocky,  granular  in  appear- 
ance and  with  rather  short  and  very  stocky  legs;  no  definite  spines  on 
body,  all  major  elements  of  armature  represented  by  rounded  tubercles,  or 
at  most,  as  on  lateral  mai'gins  of  pleura,  by  -pinose  tubercles;  jiosterior 
pronotals  relatively  large  conical  elevations,  posterior  mesonotals  large 
conical  elevations  terminating  in  a  rounded  knob,  posterior  metanotals  of 
same  general  type  but  not  as  elevated,  yet  connected  by  a  transverse  ridge; 
terminal  abdominal  tergites  with  a  medio-longitudinal  carina,  terminating 
on  each  in  an  elevated,  rounded,  posteriorly  directed  node ;  ])rosternum  with 
sensorj'  areas  quite  far  forward,  metastemum  with  slight  indications  of  a 
marginal  fold,  the  lateral  jxirtions  set  off  by  a  row  of  low  tubercles;  femora 
with  ventral  mai'gins  of  all  but  basal  half  of  ventro-anterior  of  anteiior,  and 
ventro-posterior  of  posterior  femora  with  quite  prominent,  relatively  broad 
serrate  laminations;  tibiae  with  one  or  both  lateral  margins  of  flexor  surface 

Dedicated  to  its  collector,  the  late  Major  Edgar  A.  Meams,  U.S.A.,  surgeon  and 
zoologist,  whose  sen-ice  in  the  Philippines  enabled  him  to  add  very  greatly  to  our 
knowledire  of  the  xcrlcl^alc  lif(>  of  the  islands.  In  early  srrvicc  in  nur  wostrrn  states, 
on  the  Mexican  Boundary  Survey  and  with  Theodore  Rootievelt  in  Africa,  Dr.  Mearna 
was  ever  the  naturalist,  adding  to  our  knowledge  of  the  life  of  those  lands. 
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serrate,  often  appearing  sublaminate;  tnr>i  with  metatarsus  exceedingly- 
short  for  the  tribe,  bcinji;  at  most  only  half  a>  loiiLi'  as  ultimate  article,  the 
latter  (juite  larue  and  supplied  with  very  large  curved  claws  and  a  large 

sueular  arolium. 

(lenotype.  —  M(  (inisidttd  huUosd  new  species. 
Known  only  from  the  genotyi)e  here  described. 

Mearasiana  bullosa  new  species  Plate  3S.  fisr.  47. 

Type.  —  Juv.  $  ;  Mount  Apo,  Mindanao,  Philippines,  June-July.  (E. 
A.  Meams.)    [United  States  National  Museum.] 

Relatively  short  and  heavy,  general  surface  roughened,  with  numerous 
irreciularly  s])ace(l.  rounded  granules;  legs  short  and  heavy,  possessing  lami- 
nations as  noted  above. 

Head  subquadrate ;  eyes  prominent,  globose ;  antennae  with  basal  article 

flattened,  second  article  about  half  as  long,  circular  in  section,  remaining 
articles  subcyliudrical,  slight ly  longer  (listn<l;  snpra-orl)ital-  and  lateral 
coronals  ratlier  large,  roundetl,  tuberculate,  occipitals  and  median  coronals 
smaller,  rounded  tuberculate,  a  pair  of  low  rounded  tubercles  between  supra- 
orbitals and  median  coronals,  gulars  represented  by  two  or  three  low 
tulx'icles ;  general  surface  weakly  granulose. 

J-*r()notuni  transverse,  half  again  as  })roa(l  as  long;  anteriors  conical 
elevated  tubercles,  witli  apex  broatlly  rounded,  i)osteriors  as  described  under 
the  genus;  antero-laterals  subobsolete,  rounded;  transverse  sulcus  promi- 
nent, concave  posteriorly;  general  surface  including  that  of  elevated  anteriors 
and  po<terior<  with  low,  scattered  granules. 

Mesonotum  almost  subquadrate,  faintly  longer  than  broad;  anteriors  at 
anterior  margin,  rather  heavy,  rounded  tuberculate,  posteriors  as  described 
under  the  genus,  with  the  area  between  them  somewhat  elevated,  a  few  low 
lateral  tubercles;  genei'al  surface,  including  that  of  posterior  elevations  with 
scattered,  low  rounded  tubercles  and  granules.  Alesoiileura  with  meso- 
pleural  subobsolete,  represented  by  a  very  low  rounded  tubercle,  laterals 
rather  prominent,  tuberculate  to  spinose  tuberculate;  general  surface  with 
scattered  low  tubercles  and  gi'atuiles.  Mesostei-iuun  with  a  raised  tubercu- 
late carination  somewh.'it  i-enioved  from  and  iiai'allel  to  the  lateral  margins, 
area  between  this  and  lateral  margins  quite  smooth,  pleura  tending  to  fold 
over  this  area;  a  low  postero-stemal  swelling;  central  portion  of  meso- 
sternum  with  scattered,  rounded  granules. 

]\Ietanotum  transverse,  with  ])osteriors  as  described  undei-  the  genus, 
general  surface  as  well  as  that  of  conical  elevations  with  low  rounded 
granules.  Median  segment  broadly  transverse,  with  very  faint  indications 
of  various  elements  of  armature  but  these  not  differentiated  from  the  low 
granules  that  aiv  scattered  over  the  surface.  Metapleura  with  laterals  and 
supra-coxais  quite  e\  i(lent,  former  tuberculate,  latter  stronger  and  u-ually 
spinose  tuberculate;  general  surface  with  scattered  granules.  Metasternum 
with  low  tuberculate  carinae  near  lateral  mnigins,  the  lateral,  marked  off, 
areas  gently  sloping  mider  the  infolded  pleural  margins;  central  area  with  a 
few  scattered  granules;  apodemal  fossae  rather  jirominent,  elli]-)tical,  boimded 
laterally  by  a  carina  that  runs  i)osteriorly  to  the  posterior  margin  and 
anteriorly  cur\'^es  mesad  and  becomes  obsolete;  a  low  median  swelling. 
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Abdomen  with  tergites  transverse;  a  full  posterior  series  evident  on  all 
tergites,  postero-mesal  divided  on  basal  ones,  from  fifth  on  becoming  pro- 
gressively more  elevated  imtil,  in  lateral  aspect,  it  In'onmes  subro^trate 
produced,  median  line  of  basal  tergites  often  with  low  paired  tubercles, 
apical  tei^tes  with  a  raised  medio-longitudinal  carina;  lateral  margins  of 
tergit(  s  ])roduced  into  broad  flaps,  these  becoming  larger  and  more  prominent 
apical  ly."° 

Anterior  femora  rather  short  and  very  stocky,  shorter  than  pro-  and 
mesonotum;  all  margins  carinate,  dorsal  ones  with  spinose  serrations 
scattered  throughout  their  length,  vcntro-anterior  in  apical  half  and  ventro- 

posterior  produced  into  jironiinent  lamellate  ])late>  witli  their  margins 
irregularly  serrate.  Tibiae  distinctly  shorter  than  femora,  all  margins 
cariiuite,  flexor  ones  with  irregular  serrulations.  Tarsi  as  described  under 
the  genus. 

Median  femora  fjuite  short  and  heavy,  as  long  as  the  mesonotum;  all 
margins  carinate.  dorsal  ones  with  irregularly  spaced  spinose  serrations, 
ventral  ones  produced  into  rather  broad  lamellate  plates  whose  margins  are 
irregularly  serrate.  Tibiae  distinctly  shorter  than  femora;  margins  rounded 
carinate,  except  for  posterior  flexor  margin  which  has  irregular  serrations. 
Tarsi  essentially  as  anterior  ones  except  tliat  the  metatarsus  is  even  -liorter. 

Posterior  femora  relatively  short  and  rather  heavy,  a  little  shorter  than 
meso-  and  metanotum;  all  margins  carinate,  dorsal  ones  with  irregularly 
placed  spinose  serrations,  ventro-anterior  produced  into  a  laminate  plate 
with  an  irregularly  serrate  margin,  ventro-posterior  with  a  few  spaced 
spinose  serrations.  Tibiae  tlistinctly  shorter  than  femora,  all  margins  cari- 
nate, flexor  ones  with  irregular  serrations.  Tarsi  essentially  as  anterior 
tarsi. 

r.cneral  color  light  tan  with  conical  elevations  of  meso-  and  metathorax 

dark  fuscous,  and  numerous  scattered  fuscous  patches  on  dorsum,  particu- 
larly around  elements  of  the  armature.  Pemora  and  tibiae  with  one  or  more 
bands  of  clay  color  across  general  fuscous  ground  color.  Venter  clay  color. 

Length  of  body,  30.5  mm.;  length  of  pronotum,  2.6;  length  of  mesonotum, 

5.3;  length  of  metanotum,  3;  length  of  median  segment,  2;  length  of  anterior 
femur,  6.5;  length  of  median  femur,  5.3;  length  of  posterior  femur,  7.5. 

This  curious  and  highly  sjiecialized  form  from  Mount  Apo  is  known  only 
from  the  immature  male  here  described. 

ILOCANO  new  genus 
Genotype.  —  Ilocano  hebardi  new  species. 

The  members  of  this  distinctive  genus  superficially  resemble  the  more 
usual  members  of  the  Datamini  in  their  general  body  build  and  more  general 
lack  of  prominent  armature.  However,  they  are,  in  reality,  a  group  that 
shares  some  of  the  characters  of  the  true  obrimoids  and  those  of  the  Hoplo- 
clonin  complex.  The  genus  is  quite  distinct  from  all  the  others  of  the  tribe, 
but  is  probably  most  nearly  related  on  one  hand  to  the  primitive  genus 

As  fho  1y])o  is  iniiuaf lire  we  are  not  describins.";  tlio  apex  of  the  abdomen. 

7^  Named  after  the  Ilocanos,  one  of  the  dominant  Phihppine  races  of  the  Malayan 
stock. 
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Eubulidcs  and  on  the  other  to  Iloploclonia.  From  these,  however,  it  may 
very  easily  be  separated  by  possessing  the  following  combination  of 
characters:  lacking  anteriors  or  posteriors  on  any  of  the  thoracic  tergites, 
but  with  paired  posteriorly  convergent  lines  of  low  tubercles  on  the  pro- 
notum  and  with  paired  carina  on  the  anterior  portion  of  the  mesonotum; 
the  operculum  is  straight  in  profile,  and  is  not  elongate;  limbs  are  rather 
short  and  quite  slender;  moreover,  as  far  as  is  know  n  the  antennae  in  the 
members  of  this  genus  are  not  as  long  as  the  anterior  legs. 

Generic  characters.  —  General  size  relatively  short  and  rather  stocky, 

surface  more  or  less  smootli  except  for  definite  elements  of  armature,  legs 
quite  short  and  >l(^nder;  head  with  either  distinct  s])ine  arrangement  or  with 
both  crests  and  opines  on  the  inter-  and  post-orbital  areas;  antennae  shorter 
than  anterior  legs;  pronotum  with  two,  posteriorly  convergent,  granulate 
carinulation^;,  antcro-lateral  angles  somewhat  produced;  mesonotum  with  a 
low,  at  times  granuhited,  medio-longitudinal  carina,  anteriorly  with  paired 
lateral,  either  curved  or  posteriorly  convergent,  granulate  carinulae;  meso- 
pleura  with  rounded  subobsolete  laterals;  metanotum  with  faint  indications 
of  a  medio-longitudinal  carina;  metaplcura  at  least  somewliat  dilated  before 
the  foxal  recion :  ab<lomen  with  a  definite  medio-longitudinal  carina,  which 
may  be  granuhited;  oi)erculum  straight  in  profile,  and  quite  short,  reaching 
to  or  slightly  suipassing  ultimate  tergite  which  is  quite  short  and  rather 
broad,  not  more  than  one  and  one-half  times  as  long  as  basal  width;  legs 
with  metatarsus  quite  short,  usually  only  as  long  as  suceeding  two  articles. 

Key  to  Species 

1.  Head  with  a  low  post-orbital  crest,  without  supra-orbital  spines;  meso- 
notum with  slight  indications  of  a  medio-lonfritudinal  carina,  with 
paired  posteriorly  convergent  lateral  carinae  in  anterior  third;  with- 
out a  very  distinct  supra-coxal  metapleural  angulation. 

hebardi  new  species 

Head  without  a  i)()st-()rl)ital  cicst.  l)ut  with  supra-oi'bital  spines;  meso- 
notum with  a  granulated  medio-longitudinal  elevated  ridge,  with 
curved  lateral  carinae;  with  a  distinct  supra-coxal  angle  on  meta- 
plcura  ranarius  (Westwood) 

nocano  hebardi    new  species  Plate  31,  fig.  3. 

This  diminutive  species  may  be  separated  from  Westwood's  ranarius  by 
its  small  size,  the  possession  of  low,  sublaminate  post-orbital  crests  instead 
of  being  armed  with  tubercles,  the  antero-lateral  angles  of  the  pronotum 

produced  as  binodose  lobes,  wliile  instead  of  the  angles  of  the  pronotum 
being  acutely  produced  and  lacking  anteriors  the  pronotum  has  faintly 
developed,  tul)ercvdate  anteriors.  The  lateral  mesonotal  carinae  are  obli- 
quely convergent  posteiiorly  instead  of  being  curved,  and  the  medio-longi- 
tudinal line  of  the  mesonotimi  has  only  a  trace  of  a  carina,  instead  of  a 
definitely  granulate  medio-longitudinal  one. 

Dodicafcd  to  our  colleague,  Mr.  Morgan  Hcbard.  Rpsoarch  Follow  in  Entomolosy 
of  the  Academy,  to  whose  energy  and  interest  we  are  indebted  for  the  opportunity  to 
study  the  greater  part  of  the  series  here  discussed. 
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^\'//"'-  —  ?  ;  Baguio,  Bcnguet,  Luzon,  Pliilipi)ines.  July  1923.  (E.  H. 
Taylor.)     [Hcbard  Collection,  Type  no.  1343.] 

General  size  quite  small;  form  rather  stout,  legs  exceedingly  short  and 
very  slender;  general  surface  texture  minutely  subgranulose. 

Head  rectangulate,  about  half  again  as  long  as  broad;  eyes  subglobose, 
not  prominent;  antennae  with  bas^al  article  trirniotrous,  second  article  sub- 
cylindrical,  about  half  as  lono;  a>  basal  article,  remainder  of  antennae 
lost;  distinct  post-orbital  sublaminatc  crests,  somewhat  niesad  of  eyes  and 
extending  from  a  line  through  posterior  margin  of  eyes  practically  to  the 
posterior  maruin;  median  and  lateral  coronals  low,  tulx-rculate.  occii)itals 
practically  sui)obsolete,  tuberculate;  fjeneral  surface  faintly  subcranulose. 

Pronotum  transverse,  slightly  broader  than  long;  paired  posteriorly  con- 
vergent rows  of  low  granulations  slightly  irregular,  anteriors  low  tuberculate, 
in  middle  of  pre-sulcal  area,  posterior  inarfiin  with  a  jiair  of  low  tubercles; 
antero-latd'al  angles  produced  into  a  low  binodose  lobe,  indications  of  a 
rounded  lateral  tubercle  in  posterior  fifth;  anterior  niar<2:in  shallowly  con- 
cave, with  mesal  portion  subtruncate,  median  sulcus  slightly  behind  middle, 
transverse,  posterior  margin  feebly  convex;  general  surface  relatively 
smooth. 

Mc-oUDtuiu  rectaii<i:ulat(\  about  half  acrain  as  lonq;  as  pronotum;  faint 
indications  of  a  medio-longitudinal  carina,  lateral,  posteriorly  convergent 
carinae  evident  in  anterior  two-fifths,  terminating  anteriorly  and  posteriorly 
in  low  rounded  tuberculate  nodes;  general  surface  ^ranulose.  Mesopleura 
sliti'htly  dilated  jiosterioi'ly,  laterals  represented  l)y  spaced  low  rounded 
nodes.  .Mesosternum  subdeplanate  with  faint  indications  of  a  medio-longi- 
tudinal and  lateral  carinae. 

Metanotum  transverse,  a  little  shorter  than  pronotiun;  very  faint  indica- 
tions of  a  nu'dio-lonfiitudinal  carina;  licneral  surface  subLiranulose.  Meta- 
pleura  somewhat  dilated  before  the  coxal  regions  with  an  obtuse  angula- 
tion, a  low  tubercle  near  angulation ;  surface  subgranulose.  Median  segment 
broadly  transverse,  subgranulose.   Metastemum  simple. 

Abdominal  terjrites  broadly  transverse,  with  a  medio-loimitudinal  carina 
heconiinu'  more  ])roniincnt  distad.  on  eighth  and  nintli  termites  vertically 
declivous  posteriorly,  all  tergites  with  numerous  low  granulations.  Penulti- 
mate tergite  with  paired  elliptical  nodes  on  either  side  of  medio-longitudinal 
carina  near  anteiior  margin,  lateral  margins  bisinuately  convergent  in 
posterior  half,  jwsterior  marcin  weakly  convex.  Ultimate  teriiite  one  and 
one-half  times  as  long  as  broad,  with  lateral  margins  weakly  and  subsinu- 
ately  convergent  to  the  feebly  rounded  posterior  margin.  Operculum  slightly 
surpa.ssing  ultimate  tergite,  straight  in  i)rorile,  navicular,  a  distinct  mitl- 
A^entral  carina  in  posterior  two-thirds,  immediate  apex  narrowly  rounded, 
actite-angulate. 

Anterior  femora  a  little  longer  than  mesonotum;  all  margins  carinate, 

basal  flexure  rather  prominent  on  anterior  and  evident  on  posterior  margin, 
extending:  for  two-thirds  the  lenoth  of  the  femora,  all  marp;ins  with  occa- 
sional low  nodose  lobes.  Tibiae  a  little  shorter  than  femoi'a.  all  margins 
carinate.  Tarsi  with  metatarsus  about  as  long  as  succeeding  two  articles, 
ultimate  article  slightly  longer,  claws  rather  large,  curved,  arolium  scarcely 
noticeable. 
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Median  femora  slightly  shorter  than  anterior  femora,  all  margins  roundly 
•carinate.   Tibiae  and  tarsi  essentially  as  anterior  ones. 

Posterior  femora  as  long  as  meso-  and  mctanotum;  limb  essentially  as 

median  one.  except  for  tarsus  which  is  Lackinsz. 

(ieneral  color  fuscous  with  a  slightly  darker  niedio-longitudinal  stripe, 
legs  and  venter  slightly  lighter;  tarsal  claws  tii)i)cd  with  reddish  brown. 

Length  of  body,  30  mm. ;  length  of  pronotum,  3 ;  length  of  mesonotum, 

•4.8;  length  of  nietanotum,  2.2;  length  of  median  segment,  1.5;  length  of 
•anterior  femur,  6;  lengtli  of  median  femur,  5.5;  length  of  posterior  femur,  7. 

This  curious  species  is  known  only  from  the  female  type. 

Ilocano  ranarius  (West wood) 

1859.  Ardnilni^i,  IKS  nDinriiis  Wcsfwood,  Cat.  Orth.  Ins.  Brit.  Miis.,  I,  Phasm.,  p. 

53,  pi.  4,  tig.  3.   L  $  ;  "  Insulis  Pliilipninensibus".] 
1904,   Tlisamenusl  (?)  ranarius  Kiib\ .  tjyn.  Cat.  Orth.,  I,  p.  399. 
1906.  Hetn-Dcopiis  ranarius  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  42,  43.   [  $  ; 

"Philippiuen  ".] 

1915.  Heterocopus  ranarius  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  299. 

This  interesting  species  may  be  distinguished  from  hebardi,  the  only 
•other  member  of  the  genus,  by  its  larger  size,  and  by  having  the  head  armed 
with  supra-orbital  spines,  and  the  anterior  angles  of  the  pronotum  acutely 
produced.  The  pronotum  has  oblique  posteriorh'  con\-ergent  carinae,  the 
lateral  granulate  mesonotal  carinae  are  curved  and  there  is  a  definitely 
granulate  medio-longitudinal  carina. 

A\'hen  Westwood  oritiinal  described  this  form  he  did  not  have  it  from  an 
exact  locality  in  the  I'liilipiiine  Inlands  and  neither  did  Redtenbaehcr  in 
1906,  hence  its  exact  habitat  remains  unknown. 


PTEROBRIMUS  Kc.lttnl.aclur 
190(5.  ri(  r(ihri)iiu.^  Rcdlciihai-Iici',  In.-ckt rnfinii.  I'liasiii..  I,  jip.  A'A. 
(lenotype  (by  monotypy).  —  Pt(  roln-l  rn  us  (](  pn  ssus  l^cdtrnbacjier. 
If  Kedtenbacher's  generic  diagnosis  is  correct,  tlien  his  placing  of  this 
genus  is  erroneous,  as  the  members  of  this  subfamily  which  have  the  first 
antennal  article  spined,  or  dentate,  belong  to  the  Datamini  or  section  1.1  of 
his  key,  but  as  he  does  not  say  whether  the  prothoracic  foramen  is  at  the 
latero-anterior  angle  of  the  pronotum,  or  if  it  is  removed  from  this  angle, 
nor  whether  the  anterior  mesostemal  plate  has  or  lacks  a  raised  sensory 
area,  we  can  only  refer  this  genus  with  some  doubt  to  the  Datamini.  How- 
ever, there  is  considerable  doubt  in  our  minds  whether  this  genus  is  a  member 
of  the  Obriminae.  If  it  is  a  member  of  this  a<s(^mblage  it  is  undoubtedly 
one  of  tli{>  most  jirimitive  rejiresentatives.  as  it  is  the  only  genus  which  has 
even  a  ti-ace  of  tegmina.  AVe  would  stiggest.  liowe\-er.  that  a  close  examina- 
tion of  the  type  material  probably  will  show  Ftt  robriinm  to  be  a  member 
of  one  of  the  other  subfamilies  which  have  alate  forms. 
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This  genus  may  be  characterized  by  the  following  features  drawn  from 
Redtenbacher's  description:  proximal  antennal  article  triquetrous  with  the 
apex  produced  into  a  tooth;  pronotum  rugose  or  supplied  with  two  anteriorly 
divergent  tuberculate  carina  which  enclose  a  triangular  area;  tegmina  pre- 
sent, small,  lobiform. 

Pterobrimus  depressus  Redtenbacher 

1906.  Pterobrimm  depresaw  Redtenbacher,  Insektenfam.  Fhasm.,  I,  p.  43. 
9  ;  "Fidji-Inseln".] 

Tiiis  species  is  known  only  from  the  original  material  and  recorded  only 
from  the  Fiji  Islands. 


HOPLOCLONIA  Stal 

1875.  Hoploclonia  Stal,  Bihany:  K.  Svfnska  Akad.  Haiidliniiai-,  II.  no.  17,  p.  8. 

1875.  Hoploclonia  Stal,  Hihaii>r  K.  Sv.  ii>ka  Akad.  Haiidliugar,  111,  no.  14,  p.  18. 

1875.  Iloplorlotu'a  Stal.  Kcc.  Orlh..  III.  pp.  r>0.  92. 

1875.  Tisamenus''^  Stal.  Rec.  Orth.,  Ill,  pp.  50,  92. 

1904.  Hoploclonia  Kirby,  Syn.  Cat.  Orth.,  I,  p.  399. 

1904.  Tisamenus  Kirby,  Syn.  Cat.  Orth..  I,  p.  399. 

1906.  Hoploclonia  Redtenbacher,  Insektenfazn.  Phasm.,  I,  pp.  36,  45. 

1906.  Tisamenus  Redtenbacher,  Inaektenfam.  Phasm.,  I,  pp.  36,  43. 

Genotype  (by  monotypy).  —  Acanthoderus  gecko  Westw^ood  [=Hoplo^ 
clonia  gecko  (Westwood)  ]. 

An  examination  of  (lie  forms  that  have  been  placed  in  either  Hoploclonia 
or  Tisamenus,  as  well  as  of  the  several  new  species  here  described,  has  led 
us  t(i  tlio  conclusion  tliat  one  can  not  lotiically  separate  the  members  of  this 
complex  into  two  ficnera.  The  (■haracteri>ti('s  used  by  Stal.  when  oriuinally 
proposin<r  Tisamcuxs,  and  by  Redtenbacher  in  the  "  Insektenfaniilie  ",  are 
found  to  be  either  insufTicieut  or  are  sul)ject  to  too  <ireat  a  variation  to  be  of 
diagnostic  value  for  genera.  The  character  stressed  by  both  of  these 
workers,  that  is,  the  margin  of  the  impressed  area  of  the  tibiae,  the  areolate- 
section,  is  quite  variable.  The  usual  condition  of  this  area  in  a  member  of 
this  assemblage  is  as  follows:  those  of  the  anterior  tibiae  subtruncate  to* 
slightly  produced,  those  of  the  middle  tibiae  slightly  produced  to  tubercu- 
late, while  those  of  the  posterior  tibiae  vary  from  slightly  produced  to- 
definitely  spined  but  the  most  common  types  are  either  produced  or  tubercu- 
late. There  is  considerable  variation,  anion <j.  the  forms  studied,  in  the  type- 
of  the  margin  of  the  areolate  area  but  it  seems  to  be  of  some  general 
diagnostic  \-alue  in  some  of  the  grou])s.  Of  all  the  forms  examined  //.  (lerko- 
is  the  oidy  one  in  which  this  area  is  terminatcnl  in  a  spine  on  all  the  til)iac. 
"When  one  considers  the  character  of  the  armature  of  the  metaplein'a  it  is 
evident  that  this  portion  of  the  body  shows  numerous  specific  diagnostic 

73  The  genotype  of  Tisamenus  Stal  is  T.  serratoriiis  St&l  1=^  Hoploclonia  serratoria: 
(Stai)  ],  as  designated  by  Kirby  (Syn.  Cat.  Orth.,  I,  p.  399.  (1906) ). 
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features,  but  the  passage  from  one  type  to  another,  such  as  from  unspined 
to  spined,  is  so  gradual  that  no  definite  separation  can  be  made.  The  type 
of  abdominal  tergites,  whether  transverse  or  not,  as  well  as  the  characters 
of  the  apex  of  tho  abdnmcn,  ajipcars  to  be  indicative  solely  of  specific 
differences.  Rcdtenhacher's  attempt  to  separate  these  ccnera  on  the  type 
of  marcjin  of  the  nicsonotal  trianuular  area  is  found  to  be  inconchisivc,  the 
passage  from  those  forms  which  have  tlie  mar<iin  of  this  area  barely  dis- 
cernible, throu<ih  those  in  which  it  is  iiramdose  and  finally  carinate,  as  well 
as  types  which  have  the  latero-anterior  angles  of  this  area  terminated  in  a 
low  tubercle,  through  the  spinose  and  finally  to  the  spinose  dentate  type 
with  either  bi-  to  quadrifid  tubercles  or  spines  or  with  a  series  of  tubercles 
or  spines,  is  so  gradual  that  no  definite  division  is  possible. 

This  rather  large  and  distmctive  genus  can  immediately  be  distinguished 
from  all  the  other  genera  of  the  tribe  by  having  a  raised,  more  or  less 
triangular  area  on  the  anterior  portion  of  the  mesonotum.  and  l)y  its  general 
body  form.  To  supplement  these  features  the  following  characterization 
may  be  of  some  value  to  future  workers. 

Generic  characters.  —  General  form  as  a  rule  rather  short  and  stout, 
usually  more  or  less  flattened;  surface  varyinp;  from  rather  smooth  or  weakly 
granulate  to  strongly  spinose;  legs  quite  short  and  ranging  from  rather 
slender  to  distinctly  incrassate.  Head  rectangulate,  longer  than  broad,  with 
its  doisal  surface  usually  armed  either  with  spines  or  tubercles  or  with 
post-orbital  crests  or  both,  the  exact  armature  of  this  rcjiion  is  a  feature  of 
specific  importance,  other  elements  of  armature  are  usually  present  on 
tlie  lateral  portions  of  the  head;  eyes  globose,  usually  only  moderately 
prominent  though  at  times  quite  bulbose ;  antennae  with  basal  article  some- 
what flattened,  more  or  less  triciuetrous,  second  article  usually  about  half 
as  long,  subcylindrical  or  barrel-shaped,  remainintj  articles  subcylindrical, 
usually  a  little  longer  apically,  antennae  as  a  whole  relatively  long,  approxi- 
mating the  length  of  the  thorax.  Pronotum  varying  from  subrectangulate 
or  subtrapeziform  to  rather  broadly  transverse;  anterior  margin  usually  con- 
cave and  jiosterior  one  convex  to  subtruncate.  usually  with  some  indication 
of  a  raised  triangular  area  on  the  disk,  especially  in  the  prc-suleal  area,  the 
antero-lateral  angles  of  this  area  often  produced  into  tubercles  or  spines, 
simple  or  compound,  or  at  times  into  dentate  or  sen  ate  crests.  Prosternum 
witli  sensory  areas  varying  from  ovoid  to  elliptical.  Mesonotum  relatively 
short  and  broad,  with  an  elevated  triangular  area  on  anterior  portion,  the 
extent  and  proportionate  length  to  width,  as  well  as  the  type  of  margins  and 
discal  area  of  this  structure  aic  feaiures  of  specific;  importance,  the  antero- 
lateral an.uies  of  this  area  variously  modified,  from  indistinct  nodes  to  liW^e 
serrate  or  denticulate  crests,  with  practically  all  types  between  these 
extremes,  at  least  from  posterior  margins  of  triangular  area  to  posterior 
margin  of  notum  with  indications  of  a  medio-longitudinal  carina,  this  at 
times  extremely  prominent  and  granulate,  occasionally  this  carina  discern- 
ible in  the  trian<2;ular  nvvix.  Mcsopleura  with  lateral  margins  varyinj]:  from 
denticulate  with  the  laterals  represented  by  low  nodes,  to  forms  in  which  the 
laterals  are  strongly  spinose,  often  the  mesopleural  has  migrated  laterally 
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until  it  is  impossible  to  (list in<iui>li  it  iVoiii  the  laterals;  in  soinc  forms  the 
sui)ra-coxals  have  become  bifid  and  liie  proportionate  strength  of  tliCise 
elements  varies  in  related  forms.  Mesostemum  ranging  from  evenly  convex 
to  tricarinate,  that  is  with  a  mcdio-lonp;itiKlinal  and  i)aire(l  lateral  carinae, 
in  the  latter  tvjie  the  area  between  these  carina  nsnally  relatively  flat. 
Metanotum  relatively  short  and  Ciiiite  broad,  with  at  least  an  indication  of 
a  medio-longitudinal  carina,  this  at  times  becoming  very  prominent.  Meta- 
pleura  with  lateral  mart:ins  varying  from  practically  smootli..  except  for  the- 
sujira-coxnl.  to  sti'on,<:ly  dentate,  sujira-coxal  ]")resent  and  often  -tron^ly 
spinose,  at  times  bitid.  -Median  segment  transverse  and  usually  witli  at 
least  a  trace  of  a  medio-longitudinal  carina,  often  with  some  elements  of 
armature  l)ut  these  are  usually  rudimentary.  Metasternum  usually  with  a 
medio-lonp.itudinal  carina.  Abdominal  termites  with  various  elements  of 
armature  present  or  absent,  the  disposition  of  these  being  of  specific  import- 
ance and  the  apex  of  the  abdomen  has  features  of  specific  value.  Legs 
usually  rather  short  and  varying  from  slender  to  incrassate;  all  mai^ins  of 
femora  usually  carinate  and  often  with  dentation-,  antei'ioi-  femora  with 
basal  flexui'c  (piite  proiniiH'Ut  ;  tibiae  a  little  shorter  than  femora,  niar<iin3 
usually  carinate,  distal  margin  of  areolate  area  variable  (see  preceding 
discussion  regarding  HoplocUmia  and  Tisamewiis) ;  tarsi  with  metatarsus 
I'elatively  short,  usually  approximatinu-  Icnuth  of  succeedinfj;  two  articles,, 
ultimate  article  usually  longer,  claws  relatively  strono-,  arolium  i)rcscnt. 

The  followinp:  key  to  the  species  known  from  the  Philippine  Islands  is  in 
]KU1  built  from  the  litei'ature.  and  it  is  the  hope  of  the  authors  that  it  will 
be  of  some  assistance  to  other  workers.  However,  the  species  of  the  u:enus 
are  very  closely  related  and  it  is  difficult  to  construct  a  key  to  them.  Many 
of  the  forms  are  known  only  from  one  sex,  and  other  sjjecies  such  as  t  hose- 
described  from  Borneo  may,  and  some  of  these  undoubtedly  will,  be  found 
in  the  Philippines,  hence  as  a  result  the  key  should  be  used  with  caution. 

The  following  extra-limital  species  have  been  described  or  placed  in  this 
genus;  H.  gecko,^*  the  genotype,  and  H.  cuspidata.'"^  It  seems  quite  probable 
that  these  two  species  may  form  a  distinct  species  group. 

K< !/  to  the  knoirn  Philippine  Islands  Species 

1.  Inter-po-tcrior  mesonotals  and  median  metanotals  ])ri's(>nt,  usually 

strong  ami  often  sjjinose   2 

Inter-posterior  mesonotals  and  median  metanotals  absent  4 

2.  Antero-lateral  anjiles  of  mesonotal  triangular  area  with  a  simple  spine; 

])roximal  abdominal  tergites  with  medio-])osterior  spines  3 

Antero-lateral  angles  of  mesonotal  triangular  area  with  either  a  com- 
pound spine  or  with  two  or  more  spines;  proximal  abdominal  tergites 
without  medio-posterior  spines  draconina  (Westwood) 

"f*  Acanthoderus  gecko  Westwood,  Cat.  Orth.  Ins.  Brit.  Mus.,  I,  Phasm.,  p.  52,  pi. 

26,  riy,-s.  0.  7.  (1S.')9).    U.  9  :  Sarawak.  Borneo,! 

\\'e  have  exaaiined  one  adult  I'cmale  of  this  form  from  th(>  Baraiu  River  District  of 
Sarawak,  North  Borneo,  which  wa.s  taken  in  1912  by  H.  W.  Smith.  This  specimen, 
which  agrees  in  all  essential  features  with  both  the  original  description  and  figures,  is- 
iu  the  collection  of  the  Museum  of  Comparative  Zoology. 

llojiliH  lonia  cusjndata  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  45,  46,  (1906)^ 
[  9  ;  "  Nord-Bomeo  ".] 
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3.  Length  of  mo>:nn()r;il  trianaulnr  area  not  <ireater  than  width  across 

antero-latcral  ;^;pincs  of  tliis  area;  niediu-posterior  and  posterior 
spines  on  basal  abdominal  segments  equally  developed. 

hystrix  new  species 

Lonp;th  of  mosonotal  trinnsiular  area  distinctly  p;reat(>r  than  width  across 
autero-lateral  spines  of  this  area ;  niedio-posterior  much  smaller  than 
posteriors  on  basal  abdominal  segments  lachesis  new  species 

4.  Meso-  and  metapleural  laterals  tuberculate  or  spinose  tuberculate  5 

Meso-  and  metapleural  laterals  represented  by  either  subobsolete 

ronnd(>d  nofles  or  tubercles,  or  tliesc  margins  denticnhito  8 

5.  Head  post-orbitally  with  paired,  relatively  low,  dentate  or  serrate 

erests  6 

Head  without  post-orbital  crests,  armed  only  with  spinose  or  compound 
tubercles  (mesonotal  triangular  area  as  long  as  wide;  with  less  than 
-ix  mesopleural  laterals)  clotho  new  species 

6.  Alesopleura  with  six  strong  lateral-:  mctaplcMira  spinose  or  d(*ntate; 

posteriorly  convergent  arms  of  mesonotal  triangular  area  straight 

oblique   7 

Mesopleura  with  at  most  five  laterals,  the  most  posterior  really  equiva- 
lent to  ihc  mesopleural;  metapleura  with  two  laterals  and  a  hitu- 
berctdate  supra-eoxal ;  posteriorly  convergent  arms  of  mesonotal 
triangular  area  arcuate  (itrupos  new  species 

7.  Metapleural  bifid,  si)inose;  basal  abdominal  segments  with  conical,. 

spinose,  paired  posteriors  serratoria  (Stkl) 

Meta])leural  spinose,  simple,  not  bifid;  basal  abdominal  segments  with 
small  roimde(l  tubercles   af^perd  (Bolivar) 

8.  Mesonotal  trianguhir  area  broader  than  long  or  as  broad  as  long  9 

^Mesonotal  triangidar  area  at  least  slightly  longer  than  broad  11 

9.  Head  with  paired  elevated  granulated  carinae;  posterior  margm  of  liead 

with  three  spines,  median  coronals  and  a  large  medio-posterior. 

(irmadillo  { Redtenbacher) 
Head  without  })aire(l  elevated  grantdati'(l  cai'iiiae,  at  times  with  ])luri- 
dentate  post-orbital  crests;  posterior  margin  of  head  with  paired 
spines  but  lacking  a  large  medio-posterior  10 

10.  Supra-orbitals  trituberculate,  or  with  a  more  or  less  compound  tubercle 

with  low  stipplemcntary  tubercles;  pronotal  anteriors  absent;  medio- 
longitudinal  cai'ina  evident  in  mesonotal  triangular  ai'oa;  posterior 
coxae  without  a  sjjiniform  process  externally  .  .dcpLanata  (W'estwood) 
Supra-orbitals  simple,  spinose;  pronotal  anteriors  low,  tuberculate; 
medio-longitudinal  carina  not  evident  in  mesonotal  triangular  area; 
posterior  coxae  with  a  distinct  spiniform  process  externally. 

spadix  new  species  i  in  part) 

11.  Mesonotal  triangular  area  distinctly  surpassing  middle  of  mesonotum; 

very  slender  and  quite  elongate  polillo  new  species 

Mesonotal  triangular  area  not  surpassing  middle  of  mesonotum;  re- 
latively short  and  quite  stocky  forms  12 

12.  Head  with  a  i)hn'identate  post-orbital  ei-est;  second  abdominal  segment 

with  paired  posteriors,  these  preceded  by  another  pair  on  anterior 
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portion  of  disk,  third  to  fifth  tcip;ites  with  first  and  second  paired 
posteriors,  sixth  tergite  with  second  paired  posterioi?. 

cervicornis  (.Bohvar) 

Head  without  post-orbital  crests  but  with  ^upra -orbital  spinose  tuber- 
cles; proximal  abdominal  segments  with  paired  posteriors  13 

13.  Posterior  coxae  with  a  distinct  spiniform  production  externally;  meta- 

lileural  bifid,  spinose  elements  subequal;  lop:s  quite  heavy  distinetly 

incrassate  spadix  new  species  (in  part) 

Posterior  coxae  with  a  tuberculate  production  externally;  metapleural 
])ifi(l,  ventral  element  relatively  small;  legs  proportionately  more 
>k'n(ler  and  not  distinctly  incrassate  14 

14.  Disk  of  niesonotal  trianuiilar  area  smoothly  and  evenly  concave;  no 

indication  of  a  medio-longitudinal  carina  in  mesonotal  triangular 

area  tagalog  new  species 

Disk  of  mesonotal  triangular  area  weakly  concave  and  distinctly  vemi- 
co-o;  faint  indications  of  the  medio-longitudinal  carina  in  the  meso- 
notal triangular  area  jratercula  new  species 

Draconina  Group 

The  Draconina  Group  of  the  genus  contains  three  closely  rchitcil  forms, 
draconina  (West wood)  and  the  new  species  hystrix  and  lachcsis.  This  group 
is  characterized  by  having  the  body  rather  slender  and  elongate,  the  legs 
relatively  elongate  and  varying  from  slender  to  moderately  heavy.  The 
mesonotal  triangular  area  usually  is  longer  than  wide  and  in  some  forms  is 
quite  attenuate,  its  antero-lateral  margins  are  always  armed,  eitlier  with  a 
spinose  tubercle  or  with  a  dentate  crest.  The  inter-posterior  mesonotals  and 
the  median  metanotals  are  strong  and  spinose,  the  elements  of  each  being 
partially  fused  at  the  base  so  that  they  appear  as  bifid  spines.  The  lateral 
meso-  and  metapleurals  are  strongly  spinose  and  the  abdomen  has  some 
armature.  The  areolate  area  of  the  tibiae  varies  from  subtruncate  to  moder- 
ately tuberculate.  This  group  contains  the  extremely  spiny  members  of 
the  genus. 

Hoploclonia  draconina  (Westwood)  Plate  34,  figs.  28  and  30. 

1848.    Phasma  {PachymorpJia)  draconinum  Wcstwood,  Cab.  Orient.  Entom.,  p.  78, 

pi.  38,  fig.  5.    IS,  9;  "Philippine  Islands".] 
1859.   Acanthoderus  deplanatus  Westwood,  Cat.  Orth.  Ins.  Brit.  Mus.,  I,  Phasm., 

p.  52. 

1875.    ITisamenus]  draconinus  Stal,"^  Rec.  Orth.,  Ill,  p.  93. 

1904.   Tlisamenus]  draconinus  Kirby,  Syn.  Cat.  Ortli.,  I,  p.  399. 

1906.   Hoploclonia  draconina  Rodtonhachor,  Insektenfam.  Pliasm.,  I,  p.  46,  pi.  I, 

fig.  9.    15,9;"  Philippineu,  Borneo  ".J 
1915.  Hoploclonia  draconina  Bniner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  230. 

This  species,  which  is  the  most  heavily  armed  member  of  the  genus,  may 
be  separated  from  its  closest  relative  by  lacking  a  medio-posterior  spine 
on  the  proximal  abdominal  tergite,  although  there  is  a  low  node  or  low 

^>  In  this  work  Stal  refers  Westwood's  species  to  the  genus  Tiaamenui,  but  does  not 
form  any  combination  with  that  specific  name. 

I 
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tubercle  in  this  position.  The  mesonotal  triangular  area  is  attenuate, 
practically  ending  at  the  intcr-postcrinr  mesonotals  as  in  lachcsis.  How- 
ever, in  the  latter  the  antcro-latcral  angles  are  armed  with  a  strong  spinose 
tubercle,  while  in  rlraconina  this  area  is  produced  as  a  dentate  crest  with  the 
largest  clcnicnt  somewhat  removed  from  the  actual  angle.  Also  the  present 
species  has  only  four  mesonotal  laterals,  including  the  mesopleural  that  has 
migrated  laterally,  while  the  other  members  of  this  species  group  have  five 
laterals.  The  metapleura  has  one  lateral  and  a  very  large  spinose  supra- 
coxal,  while  the  other  members  of  the  group  usually  have  two  lateral  meta- 
pleurals  and  the  supra-coxal  is  not  as  large.  The  posterior  femora  of 
draconina,  particularly  in  the  males,  are  relatively  heavy. 

Measurements.  —  The  following  extremes  of  measurements  of  the  males 
examined,  as  well  as  those  of  the  only  adult  female  before  us,  are  given  to 
show  the  size  variation  in  the  species:  length  of  body,  males,  38.5-41  mm., 
female,  55;  length  of  pronotum,  males,  3-3.5,  female,  4;  length  of  meso- 
notum,  males,  6-7.8,  female,  10;  length  of  metanotum,  males,  3.5-3.8,  female, 
5;  length  of  median  segment,  males,  2.5-2.6,  female,  3;  length  of  anterior 
femur,  males,  8-8.2,  female,  10.8;  length  of  median  femur,  males,  7-7.8, 
female,  10.2;  length  of  posterior  femur,  males,  9-9.6,  female,  14. 

Specimens  exxnnincd.  —  8;  5  5  ,  1  $  ,  2  juv.  2  . 

Luzon:  Ripang,^'  Apayao  Subprovince,  Mountain  Province;  February, 
1918;  (W.  Boettcher) ;  5  ^  ,  1  2  ,  2  juv.  9  ;  [Hebard  Cln.]. 

Hoploclonia  hystrix  new  species  Plate  32,  fig.  16. 

This  distinctive  species  is  the  only  member  of  the  Draconina  Group  to 
have  the  length  of  the  mesonotal  triangular  area  less  than  the  width  across 
the  antero-latcral  angles,  moreover,  this  area  do(>s  not  extend  posteriorly  to 
the  inter-i)osterior  mesonotals,  these  and  the  median  metanotals  are  subequal 
and  si)inose  in  the  male  and  tuberculate  in  the  female,  while  in  lachesis  the 
median  metanotals  are  only  about  half  the  size  of  the  inter-posterior  meso- 
notals. The  proximal  abdominal  segments  of  the  male  have  the  paired 
posteriors  and  the  medio-posterior  subequal,  spinose  tuberculate  and  the 
median  segment  has  both  of  these  elements  but  they  are  more  tuberculate; 
in  the  female,  of  which  we  have  only  an  immature  individual  before  us,  the 
medio-posterior  is  only  about  half  the  size  of  the  paired  posteriors,  while  in 
draconina  the  medio-posterior  is  not  spinose  and  in  lachesis,  of  which  only 
the  mlale  is  known,  the  medio-posterior  is  less  than  half  as  long  as  the  paired 
posteriors  and  is  distinctly  tul)erculate.  In  both  the  present  species  and  in 
lachesis  the  antero-lateral  angles  of  the  triangular  mesonotal  area  are 
terminated  in  spinose  tubercles,  and  there  are  five  mesonotal  laterals. 

Type.  —  $  ;  Sibulan,  Oriental  Negros,  Negros,  Philippines.  (Baker.) 
[United  States  National  Museum.] 


See  footnote  44. 
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Relatively  short  and  quite  slender,  major  elements  of  armature  very 
prominent;  legs  rather  slender  and  quite  short. 

Head  rectangulate,  slightly  longer  than  broad;  eyes  rather  prominent, 
globose;  antennae  with  basal  article  flattened,  more  or  less  triquetrous, 
second  article  less:;  than  half  as  long,  barrel-shaped,  third  article  elongate, 
cylindrical,  succeeding  articles  cylindrical,  fourth  and  fifth  quite  short, 
following  ones  averaging  longer  distad;  supra-orbitals  strongly  spinose,  a 
pair  of  small  s)iines  mesad  of  tliese.  median  and  lateral  coronals  low, 
tuberculate;  surface  of  head  with  a  few  scattered  nodes. 

Pronotum  subquadrate;  triangular  area  delineated  on  disk,  bounded 
anteriorly  by  paired  bifid  spinose  tubercles,  followed  by  low  tuberculate 
elements,  transverse  sulcus  rather  prominent,  dividing  triangular  area  behind 
middle. 

Mesonotuni  elongate,  triangular  area  not  reaching  the  middle,  broader 
than  long,  antero-lateral  angles  armed  with  spinose  tubercles,  boundary  of 
area  granulate  and  wdth  i)aired  low  tubercles  near  posterior  apex,  from  area 
extends  ])()stei'i(irly  a  definite  medio-longitudiiial  carina;  inter-posteriors 
strongly  spinose,  bases  connate.  INlesopleura  with  five  spinose  laterals,  an- 
terior one  (antero-lateral)  smaller,  posterior  one  equivalent  to  the  laterally 
migrated  supra-coxal.  Mesostemum  distinctly  tricarinate,  area  between 
carinae  relatively  flat. 

]\letan()tum  a  little  longer  than  broad,  a  definite  medio-longitudinal 
carina,  medians  s])inose,  subequal  to  inter-posterior  mesonotals,  bases 
connate.  Metapleura  with  two  laterals,  normally  spinose,"  supra-coxal 
bifid,  (lor-al  clciiicnt  much  stronger,  ])oth  spinose.  ]Median  segment  with 
a  medio-longitudinal  caiina.  posterior  mesal  tuberculate,  larger  than  paired 
posteriors.    Alelasternum  with  a  definite  medio-longitudinal  carina. 

Abdominal  tergites  subquadrate  to  slightly  transverse,  tergites  2  to  5 
with  sjiinose,  subequal  ])osterior  mesal  and  paired  ]iosteriors,  these  tergites 
with  a  definite  medio-longitudinal  carina,  sixth  to  ninth  with  indications  of 
a  carina  and  terminated  in  a  low  node  or  tubercle,  that  on  ninth  largest. 
Penultimate  tergite  with  lateral  margins  in  posterior  half  concave,  posterior 
margin  weakly  concave,  postero-lateral  angles  subnodose.  I'ltimate  tcrgite 
l)roadly  ti'iangular,  margin  arcuate,  apex  obtuse-angulate.  Poculum  shallow, 
cui)-shape(l,  with  a  slight  marginal  cingulation. 

Anterior  femora  relatively  sliort,  all  margins  carinate,  basal  flexure 
rather  prominent;  dorso-posterior  margin  with  spaced  spinose  tubercles  to 
distal  portion  of  flexure.  Median  and  posterior  femora  with  margins  cari- 
nate, dorsal  ones  with  spaced  sjnnose  tubercles  in  basal  two-thirds. 

General  color  dark  vandyke  brown  with  some  portions  as  light  as  snuff 

brown;  legs  almost  black. 

Length  of  body,  35  mm.;  length  of  pronotum,  3.2;  length  of  mesonotum, 
7.5;  length  of  metanotum,  3.8;  length  of  median  segment,  2;  length  of 
anterior  femur,  7;  length  of  median  femur,  6.5;  length  of  posterior  femur,  8. 

Allotype.  —  Juv.  9  ;  Same  data  as  type.  [United  States  National 
Museum.] 

'8  The  dextral  antero-lateral,  which  is  evidently  deformed,  is  represented  by  a  low 
rounded  tubercle. 
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Agreeing  in  all  essential  respects  with  the  male  except  as  follows: 
general  surface  not  as  smooth,  with  more  scattered  .tiranules;  paired  spines 
nicsad  of  sui)ra-orbitals  about  as  large  as  median  and  lateral  coronals,  all  of 
which  are  slightly  more  spinosc;  antero-lateral  angles  of  mesonotal  tri- 
angular area  with  shorter  spinose  tubercles,  inter-posterior  mesonotals  and 
median  metanotals  smaller,  tuberculate;  posterior  mesal  and  paired 
posteriors  of  median  segment  snbefiual,  tuberculate,  those  of  tergites  2  to 
o  with  jtosterior  mesal  only  about  half  as  large  as  paired  posteriors, 
abdominal  tergites  more  transverse.'" 

General  color  snuff  brown  with  lateral  portions  of  abdomen  and  legs 
Vandyke  brown. 

Length  of  body,  40  mm.;  length  of  pronotum,"3.8;  length  of  mesonotum, 

8.5;  Icngtli  of  metanotum.  4  ;  length  of  median  segment.  2.3;  length  of  an- 
terior femur,  8.5;  length  of  median  lemur,  7.5;  length  of  pt)sterior  fenuir,  9.5. 

"We  have  also  examineil  one  immature  male  with  the  same  data  as  the 
type,  which  agrees  in  all  important  featui'cs  with  the  lattm'  cxccjjt  tliat  there 
is  only  one  lateral  metajilcurtil.  This  specimen  is  also  the  property  of  the 
United  States  National  Museum. 

Hoplocionia  lachesis  new  species  Plate  35,  fig.  35. 

This  species  combines  some  of  the  characters  of  draconina  with  some  of 
those  of  hystri.-.  but  has  in  addition  a  number  in  which  it  is  distinctive. 
The  mesonotal  triangular  area  is  elongate,  tending  to  reacli  the  inter- 
jiosterior  mesonotals  much  as  in  (irdconina,  while  the  antero-lateral  angles 
of  this  area  are  armed  with  simjjle  si)inose  tubercles,  as  in  hi/slrix.  The 
following  characters  are  i)eculiar  to  the  ])resent  form;  posterior  mesal  of  the 
basal  abdominal  segments  shorter  than  the  paired  posteriors,  the  median 
segment  has  a  row  of  rounded  granules  across  the  posterior  margin,  but  has 
no  definite  armature.  The  inter-posterior  mesonotals  are  rather  strong, 
spinose  tuberculate  and  are  about  twice  as  large  as  the  median  metanotals. 

Type.  —  $  ;  Polillo  Island,  Philippines.  (Taylor.)  [United  States 
National  Museum.] 

General  form  tiuite  elongate  and  slender,  armature  quite  i^rominent,  legs 

elongate  and  slender,  ajipearing  less  spiny  than  in  related  forms. 

Head  rectanguiate,  a  little  longer  than  broad;  eyes  essentialh'  as  in 
hystrix;  antennae  with  basal  article  triquetrous,  second  article  cylindrical, 
about  half  as  long  as  basal  one,  third  arti(de  quite  elongate  cylindrical, 
remaining  articles  rather  elongate  cylindrical;  supra-orbitals  sjiinose,  median 
and  lateral  coronals  about  half  as  large,  spinose,  between  these  and  supra- 
orbitals is  placed  a  transverse  series  of  four  tubercles  with  two  other 
tubercles  posterior  of  the  mesal  pair. 

Pronotum  subquadrate;  triangular  area  faintly  delineated,  antero-lateral 
angles  with  strong  bifid,  sjjinose  tubercles,  branching  at  mid-point  of  their 
length,  low  rounded  tubercles  boundmg  rest  of  area,  transverse  sulcus 
sli^tly  behind  middle. 


As  the  specimen  is  immature  it  is  not  possible  to  give  the  characters  of  the  apex 
of  the  abdomen. 


472  PROCEEDINGS  OF  THE  ACADEMY  OF     •  [\oh.  XC 

]Mesonotum  elongate,  rcctangulate;  triangular  area  elongate,  definitely 
surpassing  middle  of  notum,  latcro-antoi'ior  an,<2;lc>  witli  a  distinct  spinose 
tiiberclo.  boundary  of  rest  of  area  roundcil  tul^erculatc  to  livaiiulatc ;  from 
posterior  apex  of  area  to  inter-posteriors  a  definite  subgranulate  carina  is 
present,  inter-posteriors  tuberculate,  bases  contiguous.  Mesopleura  with 
five  spinosc  laterals,  the  first  (antcro-lateral)  smaller  and  more  distant  from 
remainder,  last  lat(>r;d  equivalent  to  laterally  miirrated  meso]ilcui  al.  Meso- 
sternum  triearinate,  lateral  carinae  subobsoletc  to  obsolete  anteriorly,  area 
between  carinae,  where  definite,  relatively  flat,  anteriorly  convex. 

Metanotum  elonuate.  rectaniiulate ;  niedio-lont;itudinal  carina  definite, 
subp:ranular ;  modials  low  tuberculate.  about  half  as  lonp;  a-  inter-posterior 
mesonotals,  bases  of  niedials  not  definitely  connate.  Metapleura  with  two 
spinose  laterals,  supra-coxals  distinctly  spinose;  supra-coxal  angles  tubercu- 
late produced.  Median  segment  transverse,  median  carina  very  faintly 
indicated;  )iosterior  niarjjin  with  a  transverse  row  of  low  p;ranules.  Meta- 
sterntun  with  a  faintly  iiidicatetl  niedio-loniiitudinal  carina. 

Abdominal  tergites  subquadrate  to  slightly  transverse;  tergites  2  to  5 
with  spinose  paired  posteriors  and  a  posterior  mesal  that  varies  from  nodose 
to  spinose  but  not  more  than  half  as  long  as  posteriors,  the  latter  progres- 
sively smaller  jiostei'iorly ;  faint  indications  of  i)osteriors  on  tergites  6  and  7, 
these  with  a  posterior  mesal  node,  faint  medio-longitudinal  carina  through- 
out abdomen ;  eighth  and  ninth  tergites  with  carina  more  elevated  posteriorly 
and  there  vertically  de(  livous.  Penultimate  tergite  with  lateral  margins  in 
postei'ior  two-fifths  ()])li(|uely  converfient,  posterior  margin  weakly  concave, 
postero-lateral  angles  subnodose.  Ultimate  tergite  subtrapeziform,  lateral 
margins  obliquely  convergent,  posterior  margin  faintly  convex.  Poculum 
relatively  deep,  cup-shaped  with  a  distinct  inar<^inal  flange. 

Anterior  femora  qtiite  elongate  and  >len(ler;  basal  flexure  distinct  in 
basal  half,  all  margins  carinate;  dorso-posterior  with  spaceil  spinose  tuber- 
cles in  basal  third.  Median  and  posterior  femora  elongate  and  slender, 
dorsal  margin  with  spaced  low  tubercles  in  basal  fourth  or  third,  these 
subobsolcte  to  middle,  thence  lacking. 

r.eneral  color  varying  from  warm  sepia  to  burnt  umber,  venter  lighter, 

almost  (day  coloi'ed. 

Length  of  body,  51  nun.;  length  of  pronotum,  3.5;  lengtji  of  mesonotum, 
8.5;  length  of  metanotum,  4;  length  of  median  segment,  2.5;  length  of  an- 
terior femur,  9;  length  of  median  femur,  8;  length  of  posterior  femur,  10. 

This  species  is  known  only  from  the  above  described  male. 

Serratoria  Group 

The  Serratoria  Group  contains  four  sjjecies,  scrraforin  (Stal),  a^'pera 
Bolivar  and  two  new  S])ecies.  These  all  arc  characterized  by  the  strong, 
spinose  laterals  of  the  meso-  and  metai)leura.  and  the  mesonotal  triangular 
area  extending  to  about  the  middle  of  the  notum,  this  area  either  equilateral 
or  slightly  longer  than  broad.  Most  of  the  forms  included  in  this  group 
have  post-orbital  crests  and  the  remaining  member  usually  has  composite 
supra-orbitals.  The  anterior  pronotals  are  compound  varying  from  bi-  to 
quadridentate,  the  mesostemum  is  usually  distinctly  triearinate.   The  most 
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stable  and  consistent  element  of  the  abdominal  armature  is  the  presence  of 
paired  posteriors.  The  areolate  area  of  the  tibiae  in  the  forms  included  in 
the  group  varies  from  slightly  produced  to  distinctly  tuberculate. 

Hoploclonia  serratoria  (Stal) 

1875.   Tisamcnm  serratorius  Stal,  Rec.  Orth.,  Ill,  p.  92.    [9;  "Insulae  Phi- 

]i]ipinae  "'.] 

1904.    T\i.-<itt)i(  nus]  serratorius  Kirby,  Syn.  Cat.  Oi  th.,  I,  p.  399. 

1906.    TIsdDu  tins  serratorius  Redtenbacher,  Insektenfam.  Phasm.,  I,  pp.  43,  44. 

[  ?  ;  "  Philippinen  ".] 
1916.   Tisamenus  serratorius  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  230. 

This  species  is  very  closely  related  to  aspera  from  which  it  may  be 

distinguished  by  the  bifid  spinose  metapleurals,  as  well  as  by  the  armature 

of  the  basal  abdominal  segments,  on  which  are  conical  spinose  paired 

posteriors.*" 

We  have  no  definite  information  as  to  the  exact  locality  in  the  Philippines 
from  which  came  this  easily  confused  species. 

Hoploclonia  aspera  (Bolivar) 

1890.    Tisamenus  aspcr  Bolivar,  Ann.  Soc.  Espan.  Hist.  Nat.,  19,  p.  308.    [$,  $  ; 

"  Angat,  (Filipinas)  ".] 
1904.    T[isamenu.s\  a.^per  Kirby,  Syn.  Cat.  Orth..  I,  v.  399. 
19C0.    Tisamenus  aspcr  Redtenbacher,  Insektenfam.  Phasm..  I.  ])]>.  43,  45. 
1915.    Tisamenus  aspcr  Brunor.  Univ.  Xebr.  Sludic-.  XV,  no.  2,  j).  230. 

This;  ii]")eo!0>.  wliicli  lias  not  been  I'cportod  anew  sinco  its  description,  is 
very  closely  I'clatcd  to  and  hard  to  distinp;uish  from  scnuitoria.  In  a.spcra 
the  mesopleural  is  si^inosc,  and  the  basal  abdominal  segments  have  small 
rounded  tubercles.  Head  with  a  post-orbital  denticulate  crest,  the  anterior 
tubercle  of  which  is  serrulate.  Anterior  pronotals  tri-  to  quadridentate, 
above  pronotal  foramen  a  tubercle.  Penultimate  segment  tuberculate,  with 
curved  serrate  lateral  carinae.  Ultimate  tergite  small,  obtuse-angulate. 
Ultimate  sternite  large,  compressed,  acuminate. 

This  species  is  known  only  from  the  original  type  locality,  Angat, 
Bulacan  Province,  Luzon. 

Hoploclonia  clotho  new  species  Plate  34,  fig.  29. 

Typically  this  species  is  the  most  distinctive  member  of  the  Serratoria 
Group,  as  it  lacks  definite  post-orbital  crests,  having  in  their  place  two  or 
three  spinose  tubercles;  however,  some  specimens  have  one  or  more  of 
these  compound  and  as  a  result  closely  resembling  those  members  of  the 
group  which  possess  crests.  This  species  may  be  separated  from  all  the 
other  forms  except  atropos  by  having  not  more  than  five  spinose  lateral 
mesonotals,  and  from  atropos  by  having  the  posteriorly  convergent  arms 

***In  Stal's  original  (Inscription  nofhinu'  is  said  about  certain  characters  that  later 
were  stressed  l)y  R(><lt('nl)acii('r.  and  as  the  lalt(>r  iiresuniahly  liad  Stal's  type  (in  the 
Brunner  Collection)  in  Iront  of  him,  the  I'ollowiufi,  drawn  from  Redtenbacher,  may  be 
of  some  help;  vertex  with  a  pair  of  tubercles,  and  a  posterior  mesal  on  the  abdominal 
segments. 
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of  the  triangular  mesonotal  area  straight  oblique  instead  of  arcuate.  The 
slightly  shorter  and  proportionately  heavier  legs  will  also  separate  clotho 
from  the  closely  related  atropos. 

Type.  —  9  ;  Polillo  Island,  Philippines.  (Taylor.)  [Hebard  Collec- 
tion, Type  no.  1345.] 

General  form  rather  elongate  and  quite  llca^•y,  elements  of  armature 
rather  iirnminent;  l(\iis  rclat i\'('Iy  eloivjatc  and  rather  iieavy. 

Head  almost  quadrate,  a  little  longer  than  broad:  eyes  globose,  relatively 
prominent;  antennae  with  basal  article  triquetrous,  second  article  about 
half  as  long,  subcylindrical,  third  article  elongate,  cylindrical,  remaining 
articles  cylindiical,  averay,in;j,'  longer  distad;  ?npra-orbitals  represented  by 
three  (Hiite  prominent,  elongate  tubercles,  occipitals  and  median  coronals 
lower,  tuberculate,  lateral  coronals  bifid,  rounded  tuberculate,  scattered  low 
rounded  tubercles. 

Pronotum  suhtrapeziform,  triangular  area  faintly  indicated  behind 
transverse  sulcus,  which  is  median,  bounded  by  subobsolete  granules,  an- 
terior to  sulcus  by  a  trifid  spinose  tubercle. 

Mesonotum  elongate,  triangular  area  attaining  middle  of  notum,  as  long 
as  wide,  margins  granulate,  antero-lateral  angles  rounded  tuberculate,  a 
medio-longitudinal  carina  from  apex  of  triangular  area  extcndino;  posteriorly, 
this  carina  faintly  indicated  in  the  triangular  area.  ]\lesopleura  with  four 
spinose  laterals,  the  antero-lateral  is  small,  subobsolete,'^  last  of  spinose 
laterals  representing  laterally  migrated  mesopleural.  ^lesosternum  weakly 
tricarinate.  lateral  carinae  somewhat  irregular,  slightly  mesad  of  these  a 
few  low  rounded  mesosternals. 

Metanotum  with  a  distinct  medio-longitudinal  carina.  Metapleura  with 
two  spinose  laterals,  spinose  supra-coxal,  supra-coxal  angle  pioduced  into 
a  sliort  tubercle,  metapleural  i'('lati\'ely  -^mall,  tuberculate.  ^Median  segment 
with  medio-longitudinal  carina,  i)osterior  margin  with  a  trans\'erse  series 
of  low  granules.  Metasternum  with  very  faint  indication  of  a  medio-longi- 
tudinal carina. 

Abdominal  tergites  broadly  transverse,  with  at  least  a  trace  of  a  medio- 
longitudinal  cai'ina.  often  inclicated  by  low  granules;  tergite-  2  to  5  with 
spinose  second  paired  i)osteriors,  with  these  elements  indicated  by  low 
tubercles  or  nodes  on  remaining  tergites,  medio-posteriorly  a  node,  pro- 
gressively enlarging  imtil  it  is  a  nodose  tubercle  on  ninth  tergite,  with  other 
elements,  the  paired  and  the  first  paired  i)osteri()rs,  often  indicated  by  low 
nodes,  tergites  also  with  scatteied  low  nodes  or  granules.  Penultimate 
tergite,  in  lateral  aspect,  obliciuely  declivous,  with  a  distinct  medio-longi- 
tudinal carina,  anteriorly  on  tergite  a  pair  of  low  nodes,  lateral  margin  in 
postei'ior  half  oblifpiely  convergent,  posterior  margin  weakly  convex. 
Ultimate  tergite  con\-ex  with  indication  of  a  medio-longitudinal  carina, 
lateral  margins  obliciuely  convergent,  posterior  weakly  convex.  Operculum 
relatively  elongate,  slightly  surpassing  ultimate  tergite,  navicular,  carinate 
distally,  apex  rounded  acute-angulate. 

Legs  essentially  as  in  related  forms  except  that  they  are  projjortionately 
heavier,  this  is  especially  true  when  compared  with  atropos  with  which  the 
legs  agree  in  armature. 

The  sinistral  antero-lateral  of  the  type  is  quite  evident,  but  an  examination  of 
the  remaining  material  indicates  that  it  is  normally  greatly  reduced. 


Copyrighted  material 


1938]  NATUHAL  SCIENCES  OF  PHILADELPHIA  475 

General  color  buckthorn  brown  varying  to  darker  on  head  and  legs, 
venter  somewhat  lighter. 

Lengtli  of  body,  56  mm.;  length  of  pronotum,  5.6;  length  of  mesonotum, 

10;  length  of  mctanotiini.  5;  length  of  median  segment.  3.o:  length  of  an- 
terior femur,  11 ;  length  of  median  fenuir,  10;  length  of  jiosterior  femur.  13. 

Allotype.  —  Juv.  $  ;  Same  data  as  type.  [United  States  National 
Museum.] 

The  m;de  agrees  in  praetically  all  features  with  the  female  described, 
with,  however,  the  following  differences  noted:  much  less  elongate,  and  much 
narrower;  supra-orbitals  with  median  element  quite  large,  others  small 
spinose,  occipitals  and  median  coronals  stronger,  gulars  weakly  indicated; 

anterior  jironotals  l)ifid.  'jiinn-^e:  antero-lateral  of  metapleura  quite  small; 
abdominal  tergites  with  only  the  second  paired  posteriors  prominent,  tergites 
with  numerous  low  granules.'* 

General  color  dark  buffy  brown. 

The  general  body  proportions  are  essentially  the  same  as  in  the  female, 
but  we  are  not  giving  actual  measurements  as  the  specimen  is  not  adult. 

The  only  important  variation  noted  in  the  specimens  examined  is  that 
found  in  the  supra-orbitals,  which  has  been  discussed  above. 

AYe  have  examined  in  addition  to  the  type  and  allotype,  one  adult 
female,  which  we  are  considering  a  j^aratype,  three  immature  females  and 
one  immature  male,  all  from  Polillo  Island.  With  the  exception  of  the  type 
and  the  innnature  male  in  the  Hebard  Collection  these  belong  to  the  United 
States  National  Aluseum, 

Hoploclonia  atropos  new  species  Plate  35,  fig.  36. 

This  member  of  the  Serratoria  Group  is  quite  close  to  serratoria,  but 
is  a  less  spiny  form.  It  agrees  with  draconina  and  aspera  in  having  supra- 
orbital crests,  but  i<  immediately  separable  fi-om  those  sjiecies  by  having 
spinose  metapleurals,  but  five  lateral  mesopleurals,  and  the  bifid  metapleural 
supra-coxal.  The  jiroximal  abdominal  tergites  have  the  second  paired 
postei'iors,  which  ai'e  broadly  tuberculate. 

Ti/pf".  —  $;  Philippine  Islands.  1932.  [United  States  National 
Museum.] 

General  form  rather  elongate  and  rather  lieavy,  armature  except  for 
lateral  portions  of  tlioracic  pleura,  insignificant ;  legs  elongate  and  relatively 
slender. 

Head  subquadrate,  slightly  longer  than  broad;  eyes  as  in  related  forms; 
antennae  with  basal  article  triquetrous,  remainder  lost;  postorbital  crest 
dentate,  median  element  largest,  occipital  series  indicated  by  low  tubercles, 
between  crests  a  pair  of  low  tubercles,  median  and  lateral  coronals  low 
tuberculate,  one  guhu  tubercle;  general  surface  with  a  few  scattered  rounded 
granules  or  low  tubercles. 


As  the  specimen  is  immature  it  is  useless  to  describe  the  apex  of  the  abdomen. 
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Prdnotuiii  ?nbti'apoziforin ;  triancnlar  area  faintly  dt'lincatcd  posteriorly 
by  granules  or  low  tubercles,  anteriorly  with  a  bi-  or  trifid  urest,  sulcus 
transverse,  antero-lateral  angle  above  foramen  produced  into  a  small 
tubercle. 

Mosoiiotiim  clonfiate:  t'lc\-atod  triaiitiular  area  sliulitly  siirpas-intr  middle 
of  notum,  lateral  mariiiiis  arcuately  convergent,  granulate,  antero-lateral 
angles  with  rounded  granules,  anterior  mesal  mesonotals  low  rounded; 
medio-longitudinal  carina  distinctly  granulate  posteriorly  from  apex  of 
triangular  area,  faintly  discernible  through  triangular  area.  ^Mesopleura 
with  five  spinose  laterals,  the  first  one  I  antero-lateral  )  much  smaller  and 
more  remote  from  others,  posterior  lateral  equivalent  to  laterally  migrated 
mesopleural.   Mesostemum  weakly  but  completely  tricarinate. 

^NFetanotum  slightly  transverse;  medio-longitudinal  carina  granulate, 
^ietapleura  with  two  spinose  laterals,  supra-coxal  bifid.  ^ledian  segment 
with  faint  indications  of  a  medio-longitudinal  carina,  paired  posteriors  repre- 
sented by  low  rounded  granules.  Metastemum  with  median  carina  faintly 
indicated. 

Abdominal  tergites  broadly  transverse;  tergites  2  to  o  witli  second  paired 
posteriors  broadly  tuberculate,  meso-posteriorly  with  a  low  i)ode,  sixth  to 
ninth  tergites  with  a  full  posterior  series,  some  of  the  elements  represented 
by  very  low  granules,  the  meso-posterior  node  progressively  more  prominent 
posteriorly,  that  of  ninth  vertically  declivous  ]iosteriorly.  Penultimate 
tergite,  in  lateral  aspect,  obliquely  declivous,  meso-anteriorly  with  elongate, 
elliptical  nodes,  proximal  two-thirds  with  a  medio-longitudinal  carina, 
lateral  margins  in  posterior  half  obliquely  convergent,  very  weakly  concave, 
posterior  margin  truncate,  weakly  emarginate  mesad.  Ultimate  tergite 
strongly  convex,  lateral  margins  oblirjuely  ct)nvergent,  ]iosterior  margin 
truncate.  Operculum  elongate,  slightly  surpassing  ultimate  tergite,  navi- 
cular, distinctly  carinate  in  distal  half,  apex  rounded  acute-angulate. 

Anterior  femora  relatively  elongate  and  rather  slender,  basal  flexure 
evident  in  basal  three-fifths,  all  margins  carinate,  dorso-posterior  with  a  few 
spaced  spinose  tubercles  in  basal  two-thirds,  dorso-anterior  with  a  low 
serration  beyond  flexure.  Median  and  posterior  femora  rather  elongate  and 
relatively  slender,  all  margins  rounded,  dorsal  ones  near  base  with  a  few 
spaced  spinose  tubercles  or  serrations. 

General  color  dark  burnt  umber,  vai-ying  to  ^•andyke  brown  on  portions 
of  head,  pronotum  and  legs;  venter  vandyke  brown. 

Length  of  body.  54  mm.;  length  of  pronotum,  5;  length  of  mesonotum, 
10.5;  length  of  mt  ianotum,  5;  length  of  median  segment,  3;  length  of  anterior 
femur,  10.5;  length  of  median  femur,  9.5;  length  of  posterior  femur,  13. 

Of  this  sjiecies,  which  unfortunately  is  known  only  from  the  "Philippine 
Islands  ",  we  have  seen  but  the  female  type  described  above. 

Deplanata  Group 

This  species  group  contains  six  forms,  three  of  these  being  new  species 
and  the  others  cervicomis  Bolivar,  armadillo  Redtenbacher  and  deplanata 
of  Westwood.  The  group  members  are  all  relatively  plane  and  not  heavily 
armed  forms.  The  lateral  thoracic  margins  are  either  denticulate  or  nodose, 
and  except  for  the  rather  prominent  supra-coxal  spines  which  are  present  in 
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most  of  the  forms,  and  the  paired  posteriors  on  the  abdominal  tergites,  they 
are  relatively  smooth  foim^.  Tlie  iiu  sonotal  triangular  area  is  quite  dis- 
tinct and  varies  from  slightly  broader  than  long  to  slightly  longer  than 
broad.  The  medio-longitudinal  carina  is  usually  quite  distinct  throughout 
the  greater  part  of  the  body.  The  distal  margin  of  the  areolate  area  of  the 
tibiae  varies  from  slightly  produced  to  distinctly  spinose. 

Hoplodonia  deplanata  (Westwood)  Plate  35,  fig.  34. 

1847.    Phasina  (PncJiymnrpha)  rjcphnialum  Westwood,  Cab.  Orient.  Ent.,  p.  78, 

pi.  38,  lig.  6.    L  ?  ;  "  Philippine  Islands  ".] 
1859.  Acanthoderus  deplanatiis  Westwood,  Cat.  Orth.  Ins.  Brit.  Mus.,  I,  Phasm., 

p.  62. 

1875.    [Tisamenm]     dcplanatvs  Stal.  Rcc.  Orth.,  III.  p.  93. 

1901.    TliacDncniii]  dcplandtus  Ku\>y.  Syn.  Cat.  Orth.,  I,  p.  399. 

1906.   Tisamenus  deplanatus  iiedtenbacher,  Insektenfam.  Phasm.,  I,  pp.  43,  44. 

1915.  Tisamenus  deplanatus  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  229. 

This  species  is  distinguished  from  most  of  the  forms  of  this  species  group 
by  having  the  mesonotal  triangular  area  as  broad  as  long  or  broader  than 
long,  usually  subequilateral.  The  supra-orbitals  are  either  compound  (tritu- 
berculate)  or  with  a  large  tubercle  that  may  be  more  or  less  compound  and 
with  small  supplementary  tubercles. 

The  specimen  of  this  species  before  us  agrees  in  all  important  features 
with  the  original  description  and  figure,  and  the  following  synopsis  of  its 
major  features  may  be  of  some  use  to  other  workers:  occipitals,  median  and 
lateral  coronals  relatively  low,  tuberculate;  pronotum  with  anteriors  usually 
bifid ;  mosonotimi  with  triangular  area  elevated  and  with  a  faint  trace  of  a 
medio-longitudinal  carina,  from  the  apex  of  this  area  to  the  apex  of  the 
abdomen  this  carina  is  quite  strong;  mcsopleura  with  Literal  margins  faintly 
and  irregularly  graiitdate.  siipra-coxal  angles  rounded  nodose;  mesosternum 
tricarinate;  metaplein-a  with  sui)ra-('()xal  tiibcrctdate.,  supra-coxal  angle 
tubcrcidutc;  basal  abdominal  tcrgites  with  spinose  second  ])aired  posteriors, 
genei'al  stu'face  of  these  tergites  with  mnncrous  scattered  granules;  apex  of 
abdomen  much  as  in  clotho  but  with  ultimate  tcrgite  distinctly  broader; 
median  and  posterior  femora  witli  a  few  s^iaced  sinnose  tubercles  on  dorso- 
posterior  margin. 

Specimens  examined.  —  1  9 . 

Mindanao:  Surigao;"  (Baker);  1?;  [U.S.N.M.]. 

Hoplodonia  armadillo  (I'trdtcnhaciior) 

1906.    Tl.'^amcnus  armadillo  Rcdlcnljachcr,  lu.'-ektenfam.  Pha.-ni.,  I,  pp.  43,  44,  pi.  I, 

fig.  8.    19;  "Philippincn  ".] 
1915.   Tisamenm  armadiUo  Bruner,  Univ.  Nebr.  Studies,  XV,  no.  2,  p.  230. 

''^  Althoiifrh  Stal  novcr  actually  made  this  combination,  he  definitely  referred  West- 
wood's  species  to  his  genus  Tisamenus. 

^It  is  not  possible  to  say  whether  this  specimen  came  from  Surigao,  Surigao 
Province  or  was  picked  up  at  some  other  point  in  that  province. 
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This  species  is  separable  from  the  other  members  of  the  Deplanata  Group 
by  having  elevated  granulate  post-orbital  carinae  and  a  medio-posterior 
spine  on  the  head. 

The  following  supplementary  characters,  drawn  from  Redtenbacher's 
description  and  figure,  should  be  helpful  in  recognising  this  form:  in  addi- 
tion to  the  characters  cited  above  the  head  has  median  coronal  spines  and 
numerous  low  tubercles ;  anterior  pronotals  compound,  mesonotal  triangular 
area  a  little  broader  than  long,  not  attaining  middle  of  notum,  mesopleural 
margin?  serrulate,  mctajilcura  with  a  strong  supra-coxal ;  basal  abdominal 
tcijritcs  with  spinose  second  paired  posteriors,  postero-lateral  angle 
dentiform. 

This  species  has  not  been  noted  since  its  description  by  Redtenbaclier, 
and  is  not  known  from  any  definite  locality  in  the  Philippine  Islands. 

Hoploclonia  cervicornis  ( I'olivar) 

1890.    Tisaintnus  cervicornis  ]i()li\  ar.  Ann.  Soc.  Espan.  Hist.  Nat.,  19,  p.  307,  pi.  I, 
figs.  5,  5a.   [d,  9  ;  "Cam  niiK  s  Sur  (Filipinas)  ".] 

1^9.5.    Ti.'^ftmcuus  rrrr'irnrnis       ra.  Fauna  Filipina?^,  II.  p.  209. 

1!K)4.    'r\  iminoius]  cerviconi/.-<  Kiihy,  Syn.  Cat  .  Ortli..  I,  p.  399. 

1906.    Ti.^iimenm  cervicornis  Redtenbacher,  Insektonf  nu.  l'ha>ni..  I.  ]>]).  43.  44. 

1915.    Tlsin/u  tiu.s  (•(  ri'Iroruls  Bninor,  Univ.  Xol)!'.  Studies.  XV.  no.  2.  p.  229. 

The  present  species  appears  to  l)e  most  closely  I'elated  to  antKuUUo 

(Redtenbacher I  and  sjxuU.v,  here  (lescril)e(l.    From  all  the  other  members 

of  the  group  cvrvicorniti  difl'ei's  ])y  having  pluridentate  post-orbital  crests 

with  the  second  tooth  largest,  and  the  posterior  margin  has  two  lateral 

tubercles.   The  mesonotal  triangular  area  is  shallowly  concave  as  in  spadix 

and  tagalog,  and  but  very  slightly  longer  than  broad,  not  attaining  the 

middle  of  the  mesonotum.   However,  the  armature  of  the  abdomen  is  quite 

distinctive,  the  second  tergite  having  paired  second  posterior  tubercles,  which 

are  preceded  by  another  pair  of  tubercles,  third  to  fifth  tergites  with  both 

first  and  second  paired  posterior  tubercles,  sixth  tergite  with  tuberculate 

second  posteriors. 

Described  from  C.'amarines  Sur,  Luzon,  this  species  is  known  only  from 
the  original  material. 

Hoploclonia  spadix  new  species  Plate  31,  fig.  9;  pi.  32,  fig.  18. 

This  species  of  the  Deplanata  Group  is  most  closely  related  to  fratercula, 

from  which  it  differs,  as  well  as  from  all  the  other  members  of  the  group, 
by  having  a  distinct  spiniform  production  externally  on  the  posterior  coxae. 
The  mesonotal  triangular  area  is  broader  than  long  (female)  or  longer  than 
broad  (male)  and  its  disk  is  distinctly  concave,  more  deeply  so  than  in 
tagalog,  the  only  other  form  in  whicli  this  area  is  excised.  The  metapleural 
su])ra-C()xal  angle  is  produced  into  a  bifid  tubercle  with  the  elements  of 
ecjual  strength,  while  in  related  form-  the  more  dorsal  element  is  larger. 
The  legs,  i)articularly  of  the  male,  are  more  distinctly  incrassate  than  in 
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related  forms.  Moreover,  the  body,  while  about  average  in  length,  is  pro- 
portionately broader  than  in  the  other  members  of  the  group. 

Type.  —  $  ;  Northwestern  Panay,  Philippines.  (Baker.)  [Hebard 
Collection,  Type  no.  1346.] 

General  lonu  lallier  broad  and  about  average  in  length  for  the  members 
of  the  group;  general  surface  with  scattered  granules;  legs  relatively  short 
and  quite  heavy,  distinctly  incrassatc. 

Head  rec'tan<iulate.  a  little  l()n<ic'r  than  bi-oad;  eyes  rather  prominent. 
Bubglobose;  antennae  with  basal  article  relatively  long,  triquetrous,  second 
article  rather  short,  barrel-shaped,  third  article  relatively  short*,  cylindrical, 
remaining  articles  relatively  short,  averaging  somewhat  longer  distad;  infra- 
•orbitally  with  low  earinae  which  end  posteriorly  in  ihv  ratlier  strong,  spinose 
supra-orbitals,  occipitals,  median  and  lateral  coronals  low  tuberculate, 
gulars  weakly  indicated,  meso-posterior  to  supra-orbitals  a  pair  of  low 
tubercles;  general  surface  with  scattered  granules. 

Pi-()ii()tuni  subquadrate;  triantiular  area  Ixjundcd  ])y  low  carinae,  an- 
t('ri(»r>  bifid,  spinose  tubercvdate,  between  antci'iors  a  pair  of  very  low 
rounded  tubercles,  sulcus  transverse  slightly  behind  the  middle,  angle  above 
pronotal  foramen  produced  into  a  short  node. 

INIesonotum  elongate;  mesonotal  trian<iular  area  slightly  longer  than 
broad,  attaininp;  middle  of  mesonotuni.  disk  conca^'e,  area  boiuidcd  by 
sparsely  granulate  carinae,  antero-lateral  angles  produced  into  low  rounded 
tubercles,  from  posterior  apex  of  this  area  a  medio-longitudinal  carina 
extends  posteriorly.  Mesopleura  with  lateral  represented  by  four  or  five 
low  lateral  granulations,  a  single  spinose  tuberculate  supra-coxal.  Meso- 
sternuni  distinctly  tricarinate.  areas  between  carinae  more  or  le^s  flattened. 

!Metanotum  with  a  distinct  medio-longitudinal  carina.  Aletapleura  with 
two  pairs  of  lateral  granulations,  supra-coxal  bifid,  spinose  tuberculate, 
elements  subequal.  Median  segment  and  metastemum  both  with  a  medio- 
longitudinal  carina. 

Abdominal  tci'uites  transverse,  a  definite  meilio-longitudinal  carina; 
tergites  2  to  4  with  spinose  tuberculate  second  paired  i)osteriors,  general 
surface  of  tergites  with  scattered  low  granules  and  a  few  scattered  transverse 
rugae,  and  with  a  narrow  lateral  flange.  Penultimate  tergite  with  lateral 
margins  in  posterior  two-fifths  weakly  concave,  posterior  margin  very 
weakly  and  bi-oadly  concave,  jio-lcro-lateral  angles  subnodose.  Ultimate 
tergite  broadly  trai)eziform,  posterior  margin  subtruncate.  Poculum  cup- 
shaped,  rather  deep,  with  a  distinct  posterior  and  postero-lateral  lip. 

Anterior  femora  relatively  short,  rather  lu  :i\ >',  basal  flexure  evident  in 
])asal  three-fourths,  all  margins  at  least  weakly  carinate,  dorso-posterior 
with  s])aced  serration-,  ventral  margins  beyond  flexure  with  spaced  serra- 
tions. ^Median  femora  quite  short,  distinctly  mcrassate,  all  margins  carinate, 
armed  with  spaced  serrations,  those  on  ventral  margins  stronger.  Posterior 
coxae  with  a  ])r()minent  spiniform  process  externally.  Posterior  femora 
c|uite  short  and  distinctly  incrassate,  all  margins  carinate  and  armed  with 
spaced  serrations. 

General  color  of  dorsum  and  legs  rich  chocolate  brown,  with  apex  of 
abdomen  somewhat  darker,  venter  walnut  brown. 
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T.('ii<i;th  of  body,  37  mm.;  l(-ii<rtli  of  pronotum,  3.8;  length  of  nicsonotiim, 
8.2:  Icntith  of  inotanotum,  4.2;  leiifrth  of  median  «02:ment.  2.3;  Icmrtli  of 
anti'i'ioi'  femur,  7.5;  leuiith  of  median  fennir,  7;  length  of  i)()>l erior  femur,  8. 

Allot n/x  .  —  9  ;  Culasi.  Anticpie  Province,  Panay.  Pliilii)])ine>.  ]\Iay  24, 
1918.    (,  1{.  L\  McGregor.)     [Academy  of  Xatural  Sciences  of  Philadelphia.] 

General  form  and  structure  essentially  as  in  male  except  a.'*  follows:  more 
elongate  and  proportionately  broader;  liead  witli  elements  essentially  as  in 
male  but  more  prominent,  due  to  the  lack  of  numerous  small  granules;  pro- 
notum with  margins  of  elevated  area  more  granulate;  mesonotum  with 
triangidar  area  broader  than  lone:,  not  attaininc:  middle  of  notum,  its  margin 
granulate;  mesopleura  witii  laterals  slightly  more  prominent;  metapleura 
with  laterals  more  prominent  and  with  a  low  tuberculate  metapleural; 
medio-longitudinal  carina  of  metasteinum  not  as  prominent;  abdominal 
tergites  more  broadly  transverse,  tlieir  ])ostei'ior  margins  with  a  series  of 
transverse  nodes,  a  postero-mt'sal  node  on  tei'gites  2  to  6,  caiina  of  -cx-cnth 
to  ninth  tergites  elevated  jjosteriorly  and  at  posterior  margin  vertically 
declivous;  penultimate  tergite  much  like  that  of  the  male  but  postero- lateral 
angles  not  definitely  no<l()se;  ultimate  tergite  longer  than  l)r()ad.  lateral 
margins  oblicjuely  con\-ei'gent  ])osteriorly.  posterior  margin  convex,  weakly 
obtuse-angulate;  operculum  relatively  elongate^  not  surpassing  ultimate 
tergite,  linear,  carinate  in  apical  two-thirds,  apex  angulate;  legs  essentially 
as  in  male  except  that  they  are  not  distinctly  incrassate  and  the  anterior 
ones  have  a  .seri'ation  on  dorso-antei'ioi'  margin  beyond  basal  flexure. 

General  color  buffy  brown  with  anteriors  of  lu'onotum  and  spines  of  legs 
varying  to  natal  brown;  abdominal  posteriors  blackish;  venter  clay  colored. 

Length  of  body,  49  mm.;  length  of  pronotum,  4.6;  length  of  mesonotum, 

9;  length  of  metanotum,  4.3;  length  of  median  segment,  3;  length  of  anterior 
femur,  9.2;  length  of  median  femur,  8.2;  length  of  posterior  femur,  10.5.- 

Sfx  cimcns  cxammcd.  — 4;  1  5  ,  1  9  ,  1  juv.  $  ,  1  juv.  9  . 

Panay:  Northwestern  part;  (Raker),  1  <^  (type);  [Hebard  Cln.]. 
Culasi,  Antique  Prov.;  r^Iay  18-24,  1918;  (R.  C.  McGregor) ;  1  $  (allotype),. 
1  juv.  $ ,  1  juv.  $  ;  LA.N.S.P.J. 

Hoploclonia  tagalog  new  species  Plate  32,  fig.  17. 

The  present  species  is  closely  related  to  both  spadix  and  fratercula,  and 
shares  with  the  former  the  slightly  concave  disk  of  the  mesonotal  triangular 

area,  without  any  indications  of  a  nuMlio-longitudinal  carina;  but  is  distinct 
from  either  of  these  foims  by  having  the  posteriorly  convergent  arms  of  the 
area  weakly  arcuate.  In  common  with  jratcrcula  this  form  lacks  a  definite 
spiniform  jirocess  on  the  jiosterior  coxae,  and  lias  the  metapleui'al  -uj^ra- 
coxal  bifid  with  the  moi'e  ventral  element  much  smaller.  The  femora  are 
more  slender  than  in  either  of  these  related  forms. 

Type.  —  5;  Aroroy,  Alasbate,  l'hilipj)ines.  August  8,  1912.  (W. 
Boettcher.)    [Hebard  Collection,  Type  no.  1347.] 

General  form  rather  slender  and  elongate;  legs  rather  heavy  but  not 
incrassate. 
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Ikad  subquadrate;  eyes  globose,  relatively  prominent;  antennae  with 
basal  article  triquetrous,  second  article  relatively  short,  barrel-shaped,  third 
article  longer,  suhcylindrical,  third  and  fourth  ai'ticle>  (luite  short  sub- 
moniliforni,  remaining  artiek's  short  eyliiKh'icah  averaging  longer  (Hstad; 
supra-orbital:;  rather  prominent  spinose,  occipitals,  median  and  lateral  coro- 
nals low  rounded  tuberculate. 

Pronotum  subquadrate;  triangular  area  weakly  indicat€d,  lateral  margins 
posteriorly  subgranulate,  antero-lateral  angles  armed  with  a  bifid  spinose 
tubercle;  antero-lateral  angles  above  foramen  rounded,  lobate. 

Mesonotum  with  triangular  area  faintly  longer  than  broad,  posteriorly 
convergent  arms  weakly  arcuate,  antero-lateral  angles  low,  rounded  tubercu- 
late, disk  shallowly  concave;  medio-longitudina!  carina  from  triangular  area 
posteriorly.  j\lesopleura  with  laterals  represented  by  low  rounded  tubercles, 
supra-coxals  simple,  spinose.  Mesostemum  tricarinate,  lateral  carinae 
weaker. 

Metanotum  with  a  niedio-longitu<linal  carina.  ]\Ietaplcura  with  laterals 
weak,  low  rounded  i ul)erculate,  supra-coxal  bifid,  dorsal  element  spinose 
tuberculate,  ventral  element  tuberculate,  very  faint  indications  of  a  tubercu- 
late metapleural.  Median  segment  carinate.  Metastemum  very  weakly 
carinate. 

Abdominal  tergites  transverse;  2  to  4  with  tuberculate  paired  second 
posteriors,  a  medio-longitudinal  carina  throughout  abdomen,  a  posterior 
mesal  node  on  tergites  2  to  7,  eighth  and  ninth  with  carina  elevated 
posteriorly  and  vertically  declivous  at  posterior  margin;  general  surface  of 
tergites  with  scattered  granules.  Penultimate  tergite  with  lateral  margin 
weakly  concave  iu  posterior  half,  posterior  margin  almost  subtruncate, 
emarginate  mesad.  Ultimate  tergite  distinctly  trigonal,  apex  obtuse-angu- 
late.   Poculum  shallowly  cup-shaped  with  a  wide  flange  around  free  margin. 

Legs  essentially  as  in  jratcrcula,  but  somewhat  more  slendei',  all  femora 
not  distinctly  carinate  and  with  a  few  spaced  serrations  on  dorso-anterior 
margin  of  anterior  femora  beyond  basal  flexure.  Median  and  posterior 
femora  with  dorso-anterior  margin  relatively  smooth. 

General  color  very  dark  chocolate  brown,  varying  to  tawny  on  venter. 

Pength  of  body,  37.8  mm.;  length  of  pronotum,  4;  length  of  mesonotum. 
8.2;  length  of  metanotum,  4;  length  of  median  segment,  2.5;  length  of  an- 
terior femur,  7;  length  of  median  femur,  7;  length  of  posterior  fennu',  8. 6. 

This  interesting  form  from  the  Island  of  Masbate  is  known  only  from 
the  ty])e. 

Hoploclonia  fratercula  new  species  Plate  31,  fijf.  S. 

This  species,  another  of  the  Deplanata  Group,  is  closely  reflated  to 
tagalog  from  which  it  may  be  separated  by  its  slightly  shorter  body,  and 
the  somewhat  narrower  mesonotal  triangular  area,  which  has  its  surface 
verrucose  and  with  a  slight  indication  of  a  medio-longitudinal  carina,  in- 
stead of  having  this  area  broader,  its  stirface  weakly  concave  and  without 
any  indications  of  a  medio-longitudinal  carina.  The  abdominal  paired 
posteriors  are  more  or  less  spinose  in  fratercula  and  tuberculate  in  tagalog, 
also  the  jjenultimate  tergite  of  the  former  has  the  posterior  margin  weakly 


482  PHOCEEDINGS  OF  THE  ACADEMY  OF  [VOL.  XC 

concave  and  the  ultimate  tergite  relatively  broad,  half  elliptical,  instead  of 
having  the  posterior  margin  emarginate  and  the  ultimate  tergite  distinctly 
trigonal. 

Type.  —  ■  ;  T^utucan,  Tayal)as  Province,  Luzon.  October  4,  1916.  (\V. 
Boettcher.)    [Hebard  Collection,  Type  no.  1253.] 

ru'iicral  form  relatively  slender  and  rather  short;  le<is  (jiiite  lieavy. 

Head  sulxiuadrate;  eyes  o:lobose;  antennae  with  ])asal  article  tri- 
quetrous, second  article  shorter,  barrel-shaped,  remaining  articles  lost; 
supra-orbitals  spinose,  occipitals,  median  and  lateral  coronals  low,  rounded 
tubercidate. 

Pronotum  weakly  >ubtra]ieziforni ;  trian.milar  area  vei'y  weakly  indifated, 
anteriors  bifid,  .-])inose,  sulcus  transverse  slightly  behind  middle  of  notum, 
antero-lateral  angles  above  foramen  produced  into  an  obtuse-angulate  flap. 

Mesonotum  somewhat  elongate,  mesonotal  triangular  area  distinctly 
longer  than  wide,  niarpins  earinato.  d\<k  vernicose,  with  very  faint  indica- 
tions of  a  niedio-lontiitudiiial  carina,,  the  wliole  area  on  a  feel)ly  indicated 
triangular  base;  from  apex  of  triangular  area  u  posteriorly  directed  medio- 
longitudinal  carina.  Mesopleura  with  laterals  indicated  by  indistinct  low 
tubercles;  supra-coxal  sjiinose.    Mesosternum  tricarinate. 

^Nletanotuin  with  a  nu'dio-longitudinal  carina.  ]\leta])leura  with  laterals 
faintly  indicated  by  low  rounded  tubercles,  supra-coxal  bifid,  dorsal  element 
spinose,  ventral  smaller,  broadly  tuberculate.  Median  segment  with  a 
medio-longitudinal  carina.    Metasternum  weakly  carinate. 

Abdominal  tergites  transverse;  tergites  2  to  4  with  s])inose,  second  paired 
posterior  tubercles,  these  weakly  indicated  by  low  tuberculate  nodes  on  fifth 
tergite,  a  medio-longitudinal  carina  evident  throughout  abdomen,  on  apical 
tergites  tending  to  end  in  a  low  node;  general  surface  of  tergites  often  with 
scattered  granules  along  )iosterior  margin.  Peindtimate  tergite  with  lateral 
margins  weakly  concave  in  posterior  half,  posterior  margin  weakly  concave. 
Ultimate  tergite  half  elliptical.  Poculum  cup-shaped  with  a  posterior  and 
postero-lateral  flange,  very  weakly  emarginate  meso-posteriorly. 

Antci-ior  femora  relatively  short  and  only  moderately  ht'avy,  basal 
flexure  evident  in  basal  three-fourths;  all  margins  at  least  weakly  carinate,. 
dorso-posterior  in  basal  three-fourths  with  spaced  low  serrations,  ventral 
margins  at  distal  end  of  flexure  with  a  low  tooth.  Median  femora  relatively 
short  and  quite  heavy,  margins  weakl\-  carinate,  ventral  ones  with  spaced 
serrations,  dorso-anterior  with  low  sjjuced  nodes.  Posterior  femora  a  little 
longer  aiul  tpiite  heavy,  margins  weakly  carinate,  ventral  ones  and  dorso- 
posterior  with  spaced  serrations,  dorso-anterior  with  low  nodes. 

General  color  dark  chocolate  brown,  venter  lighter. 

Length  of  body.  35  mm.;  length  of  pronotum,  4;  length  of  mesonotum,. 
7.5;  length  of  metanotum.  4;  length  of  median  segment,  2;  length  of  anterior 
femin-,  7.8;  length  of  median  femur,  7;  length  of  posterior  femur.  8.8. 

This  species  from  the  Province  of  Tayabas  is  known  only  from  the  male- 
here  described. 

8^  In  the  other  forms  of  the  genus  the  lateral  portions  of  the  mesonotum  are- 
gradually  inclined  upward  to  the  margins  of  the  mesonotal  triangular  area,  but  in 

fr(il(  rciil(t  tlif  niosonotuiii  is  more  or  less  flat,  and  upon  roachinj:  the  hasal  trian<:ular 
area  there  is  a  distinct  angulation  and  the  true  mesonotal  triangular  area  rests  upon  this- 
iMisal  area. 


Copyrighted  material 


1938 J  NATUBAL  SCIENCES  OF  PHILADELPHIA  483 

PoLiLLo  Group 

The  Polillo  Species  Group,  which  contains  only  the  noiuinate  form, 
exhibits  a  combination  of  the  characters  found  in  the  Deplanata  Group  and 
those  of  the  Draconina  Group,  as  well  as  certain  distinctive  characters  of 
its  own.  The  lack  of  spinose  laterals  on  the  thorax  is  a  characteristic  shared 
with  the  Deplanata  Group,  while  the  general  elongate  and  relatively  slender 
form,  as  well  as  the  elongate  mesonotal  triangular  area  are  also  features 
in  common  with  the  latter  group.  However,  the  general  lack  of  strong 
armature  except  for  the  anterior  pronotal^  and  supra-coxals,  the  rather 
heavy  legs  and  the  faintly  indicated  medio-longitudinal  carina  of  the  abdo- 
inon  will  furtlier  distinguish  tliis  group  from  those  compared.  The  areolate 
area  of  the  tibiae  varies  from  slightly  produced  to  subspinose. 

Hoploclonia  polillo  new  species  Plate  31,  fig.  6. 

This  very  distinctive  si)ccies  is  discussed  above  under  the  group  summary. 
The  only  strong  lati'i'al  elements  of  the  thorax  arc  the  laterally  migrated 
supra-coxals  of  the  nieso-  and  metaplciu'a,  as  is  the  case  in  the  members  of 
the  J)ei)lanata  (lioup.  while  the  elongate  and  slender  form  as  well  as  the 
elongated  mesonotal  triangular  area  suggests  the  forms  of  the  Draconina 
Group.  The  general  lack  of  armature,  combined  with  the  body  form,  are 
distinctive  of  this  species. 

Type.  —  5  ;  Polillo  Island,  Philippines.  (Taylor.)  [Hebard  Collection, 
Type  no.  1264.] 

General  form  elongate  and  slender;  except  for  the  few  major  elements 
of  armature  which  are  spinose  or  tuberculate,  the  general  surface  is  more  or 
less  granulnse  and  the  legs  are  relatively  short. 

Head  reetanguhite.  longer  than  wide;  eyes  quite  {)rominent,  globo-e;  an- 
tennae with  basal  article  rather  short,  triquetrous,  second  article  a  little 
more  than  half  as  long,  barrel-shaped,  third  article  rather  elongate,  sub- 
cylindrical,  remaining  articles  relatively  short,  cylindrical,  averaging  slightly 
longer  distad;  supra-orbitals  large,  simple,  spinose;  occipitals,  median  and 
lateral  coronals  represented  by  low  rounded  tubercles. 

Pronotum  subquadrate,  triangular  area  weakly  indicated  behind  the 
transverse  sulcus,  antcriors  trituberculate  with  anterior  element  largest,  a 
pair  of  low  rounded  tubercles  near  posterior  margin. 

Mesonotum  elongate  rectangulate,  mesonotal  triangular  area  shallowiy 
concave  and  verrucose,  rather  elongate,  distinctly  longer  than  wide  and 
distinctly  surpassing  middle  of  notum,  antero-lateral  angles  jiroduccd  into 
tubercles,  from  apex  of  this  area  is  a  posteriorly  directed  medio-longitudinal 
carina.  Alesopleura  with  hve  laterals,  including  antero-lateral,  represented 
by  very  low  rounded  tubercles,  supra-coxal  rather  strong,  spinose  tubercu- 
late.  Mesosternum  tricarinate,  medio-longitudinal  definite  but  laterals 
subobsoletc,  jiractically  absent  anteriorly. 

Metanotum  with  a  tlefinite  medio-longitudinal  carina,  a  low  postericn* 
mesal  node.  Metapleura  with  two  laterals  indicated  by  very  low  rounded 
tubercles,  supra-coxal  relatively  strong,  spinose  tuberculate,  metapleural 
faintly  indicated  by  a  very  low  tubercle.   Median  segment  with  a  faintly 
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indicated  medio-lonoitudinal  caiiiia.  with  a  transverse  row  of  low  granules. 
Metastorniini  with  a  distinot  niedio-londtiKhnal  carina. 

Abdominal  tergitcs  subquadrate  to  slightly  transverse ;  abdominal  tergitea 
with  second  paired  posteriors  faintly  indicated  by  very  low  tubercles  or 
nodes,  a  very  faint  indication  of  a  medio-longitudinal  carina,  tergites  with 
numerous;  scattered  granules;  nintli  and  tenth  tergites  witli  a  more  or  less 
distinct  inedio-loncitudinal  carina  on  jiosterior  half,  terminating  in  a  distinct 
node.  Penultimate  tcrgite  with  lateral  margins  in  posterior  third  deeply 
concave,  posterior  margin  broadly  and  evenly  concave;  postero-lateral  angles 
decidedly  produced  into  relatively  prominent  nodes.  Ultimate  tergite  sub- 
trapeziform,  posterior  margin  weakly  convex.  Poculum  cup-shaped,  re- 
latively deep,  postero-lateral  angles  produced  into  laminate  flanges,  their 
margins  distinctly  cingulate,  cup-shaped  portion  terminated  in  a  low  node. 

Anterior  femora  relatively  short,  basal  flexure  evident  for  three-fifths 
their  length,  margins  carinate,  dnrso-pnsterinr  in  basal  half  with  two  or 
three  spaced  spinose  tubercles.  Median  femora  relatively  short  and  rather 
heavy,  margins  weakly  carinate,  dorsal  margins  in  basal  half  with  a  few 
spaced  serrations  or  tubercles,  ventral  margins  in  distal  half  with  spaced 
serrations.  Posterior  femora  somewliat  longer  than  median  one  and  about 
as  heavy,  margins  weakly  carinate,  dorsal  margin  in  basal  three-fifths  with 
spaced  serrations  or  tubercles,  ventral  margins  with  spaced  serrations. 

General  color  of  body  and  legs  bone  brown,  medio-longitudinal  carina 
army  brown,  venter  varying  to  army  brown. 

Length  of  body,  36  mm.;  lengtli  of  pronotum,  3.2;  length  of  mesonotum, 
7.5;  length  of  metanotum,  3.8;  length  of  median  segment,  2;  length  of 
anterior  femur,  8;  length  of  median  femur,  7.5;  length  of  posterior  femur,  9. 

This  distinctive  species  is  known  only  from  the  above  described  male. 

EXTRA-LIMITAL  GeNERA  OF  THE  TbIBE  DATAMINI  OF  THE  ObBIMINAE 

PLANISPECTRUM  new  genus 

1906.  I'hih/inorpha  Redtenbacher  (nec  Jacoby),^^  Insektenfam.  Phasm.,  I,  p.  46, 

pl.  1,  12. 

Gcnotyy)Q.  —  Pldt ipiiorpJin  cochinchincnsl.'^  Redtenbacher  [--=  Pbinisjx-c- 
tnim  cocJiinchinensis  (Redtenbacher)],  Cochinchina ").  By  present 
designation. 

ORESTES  Redtenbacher 

1906.   Orestes  Redtenbacher,  Insektenfam.  Phasm.,  I,  p.  47,  pl.  1,  fig.  12. 
Genotype.  —  Orestes  verruculatus  Redtenbacher,  ("  Siam,  Bangkok"). 
By  monotypy. 

PYLAEMENES  Stkl 

1876.   Pylaemenes  Stal,  Rec.  Orth.,  III.       51,  93. 
1904.   Pyhicmenes  Kirby,  Syn.  Cat.  Oi  ili..  I.  p.  400. 

1906.    Pylaemenes  Redtenbacher,  Insektonlain.  Phasm.,  I,  p.  47,  pl.  1,  figs.  13,  14. 

Genotype.  —  P{ha6ma]  {Pachymoryha)  coronatum  Haan  [=Pylae- 
menes  coromUus  (Haan)  ],  ("Java,  Amboina,  Borneo").  By  designation 
of  Kirby,  1904. 

Plalymurpha  Jacoby,  Biol.  Centr.-Amer.,  Col.,  VI,  (1),  p.  602,  (1888). 
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DATAMBS  SUU 

1875.   Datamcs  Stal,  Rec.  Orth.,  Ill,  pp.  51,  93. 

1904.  Dalames  £ehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  LVI,  p.  89. 

1904.  Datamet  Kirby,  Syn.  Cat.  Orth.,  I,  p.  400. 

1906.  Datamet  Redtenbacher,  Insektenfam.  Phasm.,  I,  p.  49,  pi.  1,  figs.  15,  16. 

Genotype.  —  Acanthoderus  oilcus  Westwood  [=Datames  oiletu  (West- 
wood)  ],  i"  Insula  Java  ").  By  designation  of  Eelin,  1904. 

DARES  Stal 

1875.   Dares  Stal,  Rcc.  Orth.,  III.  pp.  51,  93. 
1904.   Dares  Kirby,  Syn.  Cat.  Orth.,  I,  p.  400. 

1906.   Darea  Redtenbacher,  Insektenfam.  Phasm.,  I,  p.  53,  pi.  1,  figs.  17,  18. 

Gcnotypo.  —  D[are8]  validisjnnus  Stal,  ("Borneo").  By  designation 
of  Kirby,  1904. 

WOODLARKIA  Gunther 
1932.   Woodlarkia  Giinthcr,  Mitt.  Zool.  Mus.  Berlin,  17,  p.  754. 
Genotype.  —  Karabidion   scorpionidcs   Montrouzier  Woodlarkia 

acorpiotddes    (Montrouzier)],    ("Woodlark    Island").     By  original 

designation. 

Explanation  of  Pi.ates  31  to  38 

Pl.\te  31. 

Fig.  1. — Eubulides  taylori  new  species.  Lateral  view  of  apex  of  abdomen  of  female 
(type).  Polillo  Island.  (Greatly  enlarged.) 

Fig.  2. — Eubulides  taylori  new  species.  Dorsal  view  of  eighth  and  ninth  tergites 
of  female  (type).   Polillo  Island.    (Greatly  enlarged.) 

Fig.  Z.—IUocano  hebardi  new  genus  and  species.  Dorsal  view  of  female  (type). 
Baguio,  Benguet,  Luzon.   (X  li-) 

Fig.  4. — Eubulides  igorrote  new  species.  Dorsal  view  of  head,  pro-  and  mesonotum 
of  male  (type).   Imugan,  Nueva  Vizcaya,  Luzon.  (X2.) 

Fig.  5. — Hoptodorua  jraiercvla  new  species.  Dorsal  view  of  head,  pro-  and  meso- 
notum of  male  (type).  Butucan,  Tayabas,  Luzon.  (X2.) 

Fig.  6. — Uoploclonia  poWlo  new  species.  Dorsal  view  of  head,  pro-  and  meso- 
notum of  male  (type).   Polillo  Island.  (X2.) 

Fig.  7.—Obrimus  uichancoi  new  species.  Portion  of  metastemum  of  female  (tsqae). 
Ripang,  Luzon.    (Greatly  enlarged.) 

Fig.  8. — Euobrimu-s  cavemosus  (Stal).  Dorsal  view  of  male.  Siargao  Island. 
(X  1.) 

Fig.  9. — Hoploclonia  spadix  new  species.  Dorsal  view  of  head,  pro-  and  mesonotum 

of  female  (type).  Oilasi,  Panay.  (X2.) 
Fig.  lOw — EvbvUdcf!  taylori.  new  sp(>cies.    Lateral  \  i('\v  of  apex  of  abdomen  of  male 

(tdlotype).  Polillo  Island.    (Greatly  enlarged.) 
Fig.  11. — Stenobrimiu  tagalog  new  species.  Lateral  view  of  apex  of  abdomen  of 

male  (type).    Polillo  Isl;tii(l.    (Greatly  enlartrod.) 
Fig.  12. — Brasidas  viscayanus  new  genus  and  species.   Dorsal  view  of  female  (type). 

Butuan,  Mindanao.  (X  !•) 

Plati  32. 

Fig.13.— .I'v /aon  (Trachyaretaon)  echinatus  (St&l).  Dorsal  view  of  female.  Sibuyan 
Island.  (><Cli.) 

Fig.  14.— ObrimtM  uichancoi  new  species.  Dorsal  view  of  female  (type).  Ripang, 
Luzon.  (X  li) 
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Fig.  15.— Obrimua  bicolanus  new  species.  Dorsal  view  of  female  (type).  Bulusan, 

Sorsogon,  Luzon.    (X  H  ) 
Fig.  16. — Hoploclonia  hystrix  new  species.   Dorsal  view  of  male  (tvpe).  Sibuyan 

Island.  (XU.) 

Fig.  17. — Hoploclonia  tagalog  new  species.  Dorsal  view  of  male  (type).  Aroroy, 
Masbate.    (X  U  ) 

Fig.  18. — nu)>luck))ti(i  siHulix  now  species.  Dorsal  view  of  male  (allotsrpe).  North- 
western Panay.    (X  UO 

Platl  33. 

Fig.  19. — Bidsidd.-i  >tii»ilivagus  new  genus  and  species.  Dorsal  \  iew  of  male  (tyiie). 
Mount  Galintan,  Davao,  Mindanao.    (X  l-i  ) 

Fig.  20. — Brasidas  montivagua  new  genus  and  species.  Dorsal  view  of  female  (allo- 
type). Mati,  Davao,  Mindanao.   (X  U  ) 

Fig. 21. — Euobriniii.^  chcjili  new  peinis  and  species.  Dorsal  view  of  male  (type). 
Libulau  River,  Mount  Apo,  Mindanao.   (X  U-) 

Fig. 22. — Euohrimus  alherura  new  genus  and  species.  Dorsal  view  of  male  (type). 
Baroring  River,  Mount  Apo,  Mindanao.    (X  11) 

Fig. 23. — Bramkin  quadratipta  (Bolivar),  Dorsal  view  of  nial(\  Siargao  Island. 
(XM.) 

Fig.  24. — Brasidas  acanihodcru^^  new  genus  and  species.  Dorsal  view  of  female 
(type).   Davas,  Mindanao.    (X  li-) 

Pl.\tb  34. 

Fig.  25. — Brasidas  joveolatw  foveolatus  (Redtenbacher).  Dorsal  view  of  male. 

Tangcolan,  Bukidnon,  Mindanao.    (X  In.) 
Fig. 26. — Brasidas  foveoUUus  asper  new  subspecies.   Dorsal  view  of  male  (type). 

Davao,  Mindanao.   (X  li-) 
Fig.  27. — Brasidaf^  viscayaniis  new  species.  Dorsal  view  of  male  (allotype).  Butuan, 

Mindanao.    ( X  1^-) 

Fig.  28. — Hoploclunia  draconina  (Westwood).  Dorsal  view  of  female.  Ripang, 
Luzon.   (X  U-) 

Fig. 29. — Hoploclonia  clotho  new  species.  Dorsal  view  of  female  (tvpe).  Polillo 
Island.    (X  M  ) 

Fig. 30. — Hoploclonia  draconina  (Westwood).  Dorsal  view  of  male.  Ripang,  Luzon. 

(X  u.) 

Plate  35. 

Fig. 31. — Euohrimus  alherura  new  i:(  inis  and  species.  Dorsal  view  of  female  (allo- 
type).   Calian,  Davao  Province,  Mindanao.    (X  1:V) 

Fifr.32. — Euubrinnts  bakeri  new  genus  and  si)ecies.  Dor.sal  view  of  male  (tj'pe). 
Samar.    (X  U-) 

Fig. 33. — Brasidas  samarensis  new  genus  and  species.  Dorsal  view  of  male  (type). 
Samar.   (X  U-) 

Fig.34. — Hoplorhniid  deplanata  (Westwood).  Dorsal  view  of  female.  Surigao, 

Mindanao.    (X  U-) 

Fig. 35. — Hoploclonia  lachesis  new  species.   Dorsal  view  of  male  (type).  Polillo 

Island.  (XHI 

Fig.  36. — Hoploclunia  uiiopus  new  species.   Philippine  Islands.    (X  U-) 
Plate  36. 

Fig. 37. — Brasidas  samarensis  new  genus  and  species.  Dorsal  view  of  female  (j  ar  i- 

type).    Samar.    (X  U-) 
Fig.  d8.—Euobrimus  cavernosiis  (Stal).   Dorsal  view  of  female.  Siargao  Island. 

(X  n.) 

Plate  37. 

Fig.  30. — Euohrimus  hakeri  new  genus  and  species.  Dorsal  view  of  female  (allo- 
type). Samar.   (X  U-) 
Fig.  40.— J^uobrimtis  cleggi  new  genus  and  species.   Dorsal  view  of  female  (allo- 
type). Lubulan  River,  Mount  Apo,  Mindanao.   (X  U-) 
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FtATB  38. 

Fig. 41. — Obrinui.'i  bicohniiiK  now  si)ecics.    Dorsal  view  of  head,  pro-  and  mcsonotum 

of  female  (type).  Bulusau,  Sorsogon,  Luzon.   (Greatly  enlarged.) 
Fig.  42. — Obrimus  uichmeoi  new  species.  Dorsal  view  of  pro-  and  mesonotum  of 

f('inal<>  (type).    Ripan"!,  Luzon.    (Greatly  rnlarjiod.) 
Fiji.  43. — Bidsiildfi  quadratipes  (Bolivar).   Ventral  view  of  meta!<ternura  of  male. 

Siar-iao  Ldand.   (Greatly  enlarged.) 
Fig.  44. — Euobrimus  cavemosus  (St&l).  Ventral  view  of  metasternum  of  female. 

Siargao  Island.    (Greatly  enlarged.) 
Fig. 45. — Bra.'<i(liis  r/.sca(/o/ii(.s"  new  fienus  and  s]i(  ci('-.    Ventral  view  of  metastenuun 

of  female  (type).   Butuan,  Mindanao.    (Greatly  enlarged.) 
Fig. 46. — Stenobrimtu  tagalog  new  species.  Dorsal  view  of  male  (type).  Polillo 

Island.    (X  U  ) 

Fig. 47. — Mcarmiam  bullosa  new  genus  and  species.   Dorsal  view  of  male  (type). 
Mount  Apo,  Mindanao.  (X  U.) 


ABSTRACTS  OF  MINUTES  OF  THE  PROCEEDINGS  OF 
THE  ACADEMY  OF  NATURAL  SCIENCES  OF  PHILADELPHIA 

Fbbbuabt  15, 1938 

Annual  Meeting  of  the  Academy. 
Twenty-nine  members  present. 
President,  Charles  M.  B.  Cadwalader,  in  the  Chair. 
Annual  reports  covering  the  year  1937  were  presented  by  the  President 
and  the  Treasurer. 

New  members  were  reported  as  follows; 

Associate  Suataming  Members  (1) 
Mrs.  John  Penn  Brock. 

Life  Members  (10) 

Ambrose  C.  Cramer,  III,  George  M.  Cheston,  Harrison  Hires,  A.  Atwater 

Kent,  Jr.,  George  ^Nliirnane,  Jr.,  IMiss  Augustine  Pardee  Shaw,  Miss  Marjorie 
Pcmberton  Shaw,  Mrs.  Francis  J.  Stokes,  Robert  R.  Solenberger  and  Robert. 
Toland,  Jr. 

Contributing  Members  (4) 

yirs.  Emory  Mc]\Iiehael,  J.  Kearsley  Mitchell,  Cuthbert  Parrish  and 
Mrs.  Cuthbert  Parrish. 

Annual  M embers  (67) 

The  Baldwin  School,  Lewin  B.  Barringer,  John  C.  Bell,  Jr.,  Mrs.  II. 
Bartol  Brazier,  Miss  Eleanor  0.  Brownell,  Edward  G.  Budd,  George  T. 
Butler,  Charles  Chaplin.  Mrs.  George  B.  Clothier,  John  S.  Conger,  Sydney 
Connor,  Jay  Cooko,  C.  Joseph  Dexter,  Mrs.  James  ^lapes  Dodge,  Dr. 
Frederick  Ehrenfeld,  ^Nlrs.  Chancellor  C.  English,  Allison  F.  Fleitas,  Richard 
W.  Foster,  Edward  J.  Galbally,  Henry  E.  Gerstley,  John  A.  Harris,  Jr., 
Miss  Margaret  Harrison,  Harry  G.  Haskell,  Morris  Jones,  Mrs.  Moorhead 
C.  Kennedy,  Dr.  I.  M.  Koch,  Mrs.  B.  H.  Brewster  Koons,  William  Fulton 
Kurtz,  Mrs.  William  Colin  Lee,  Miss  Anne  S.  Lewis,  Dr.  Daniel  J.  Mc- 
Carthy, James  McMuUan,  Mrs.  James  McMuUan,  William  J.  Martin,  Mrs. 
David  !Milne,  Miss  IMaiy  Binney  Montgomery,  Harvey  Moore,  Mrs.  Daniel 
J.  ]\Iur])hy,  Herbert  B.  Nichols,  Miss  Olive  Pardee,  Mrs.  Joseph  X.  Pew,  W. 
W.  Philler,  E.  Curzon  Poultney,  Caleb  S.  Ridgway,  Jr.,  ]\Iiss  Ruth  Ritchie, 
Miss  Lydia  S.  M.  Robinson,  Samuel  Robinson,  Jerome  J.  Rothschild,  Pedro 
G.  Salom,  Mrs.  F.  R.  Schwengel,  Thomas  M.  Scott,  Joseph  G.  Shryock, 
William  Simpson,  Joseph  N.  Snellcnburg,  P.  C.  Staples,  John  J.  Sullivan, 
Henderson  Supplee,  Jr.,  Miss  Olga  E.  Tafel,  Dr.  E.  Winslow  Taylor,  ^Mrs. 
Sydney  Thayer,  Giles  Price  Wetherill,  Mrs.  Giles  Price  Wetherill,  Joseph 
E.  Widener,  Lawrence  N.  Wight,  Mrs.  Ellis  T.  Williams,  S.  Davis  Wilson, 
Mrs.  Alan  Dewees  Wood. 

(488) 
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Junior  ^^ (  mbtrs  (42) 

Donald  G.  Bainhouse,  Jr.,  Fernand  Baiucli,  Jr.,  Glenn  W.  Bricker,  John 
C.  Bullitt,  "William  Burke,  William  Walsh  Carroll,  Charles  Edward  Childs, 
Jr.,  Richard  C.  Christopher,  Charles  Clement,  Andrew  Jackson  Culver,  Jr., 
Peter  Dechert,  Nelson  Degerberg,  Robert  Degerberg,  James  Deubler,  Bob 
Doak,  Frederick  R.  Drayton,  Jr.,  Benjamin  V.  Goodwin,  Robert  L.  Haines, 
John  H.  Hill,  Thomas  M.  Hopldns,  C.  Craig  Huff,  Jr.,  George  M.  Keiser, 
Charles  Lancaster  Leedom,  Robert  Lockwood,  Frank  I.  Loughran,  George 
L.  Morrison,  Jr.,  James  H.  Parclicr,  BiMijaiiiin  Peikin>,  John  Douglas 
Perkins.  Ill,  John  X.  Pomeroy,  Heidman  Porter,  Peter  Randall,  Howard 
Scott,  J.  K.  Lee  Smith.  Jr..  Alan  Bell  Stewart,  llai'ry  G.  Roland.  Bertram  A. 
Tunnell,  Jr..  John  W.  Tunnell.  F>(hvard  Z.  Wallower,  H.  Caner  Wiederseim, 
Howard  Page  Wood  and  William  Jenks  W  right,  Jr. 

Death?  of  the  following  member?  were  announced:  ^Irs.  W.  W.  Atter- 
bury,  Francir-  B.  Braeken.  Frederick  ^\'.  Brill,  Robert  G.  Bursk,  Mrs.  John 
Cadwaladrr,  Mrs.  I^avid  S.  B.  Chew.  Adolpli  Ghristcn.sen.  Edward  Walter 
Clark,  John  Dickey,  Jr.,  Clarence  A\'.  Dohin,  Dr.  Henry  S.  Drinker,  Howard 
S.  Eckels,  AV'illiam  Struthers  Ellis,  Thomas  Langdon  Elwyn,  Edgar  C. 
Felton,  Stephen  Fuguet,  James  Gay  Gordon,  Dr.  Milton  J.  Greenman,  J.  B. 
Hamilton,  Dr.  Charles  H.  LaWall,  H.  M.  League,  Mrs.  John  Frederick 
Lewis,  Mrs.  John  Markoe,  Mrs.  Arthur  V.  Meigs,  Mrs.  David  Milne,  John 
S.  Newbold,  George  L.  Pennoek,  Fred  A.  Rakestraw,  Henry  W.  Roth,  Mrs. 
Samuel  R.  Shipley,  Lorraine  S.  Tahl,  Mrs.  Alan  Wilson,  and  Frederick  C. 
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abramus,  Pipistrellus,  263 
Ahrornis,  2M 

acantlioiU  rus,  Brasidas,  4r31, 

acimthopyga,  Mezentia,  86 
Accipitcr.  1S7 
achota,  Acris,  IM 
Achnanthcs.  II 
Acris.  15;;^-1.54 
Actitis.  156,  lil2 
acuminatum,  (lomphonema, 
liJ 

acuta,  Anas,  1S6 
adamsi,  ]\IontifriniriIIa.  2a3 
adsurgons.  Phlox.  laJ 
Af'tiithaliscus.  211 
Aofiypius.  188 
aefiyptiaca,  Gama,  7 
aequalis.  Phalascusa,  8 
affinis.  (:\-mbeIla.  IS 

Phyll()scopu.>.  229 
afrifana.  Limnatis.  340 

Mimobdella,  t^'ti? 

Myxobdella.  SiMJ 
Aponostomus,  144 
Alauda.  IflQ 
albicilla.  Siphia.  23a 
albilintruis.  Loucojilossa.  1/il 
all)ir<)stris.  Corvus,  2&1 
alboidcs.  Motacilla,  21D 
Alci[)i)t',  216 
alpestri.*,  Epithemia.  IS 
alphonsiana,  Suthora.  212 
Alsoonax.  235 

alutaceus,    Eubulides.  407, 
408 

ambigua,  Navicula.  19 
amjihibia,  Xitzschia.  20 
amphiccphala.  Cyml)(>lla.  18 
amphicoros.  Navicula.  20 
amphifromphus,  Noidium.  20 
amphioxy.s.  Hantzschia,  Ifl 
Ami)h()ia,  II 
Ana.s  ISO 

anatum,  Falco,  156 
anceps,  Holisoma.  120 
ander.«oni.  Pycnonotus.  211 
angustatum,  Gomphonoma, 

Ankylojitoryx,  2 
Annandalia.  6 
Anomor>oiuM.s,  II 
Anou.<.  156 


Anthu.s  236 
Apodcmus.  213 
A(|uila.  ISS 

arcanum.  Rhicnodorma.  fil 
archiminuis,  Khicnotlcrma, 

arcus,  Eunotia,  IS 

Ardoa.  1S5 

Ardeola,  1S5 

An  taon.  4(H;,  41«>-4>21 

argus.  Ei)i1  hernia,  IS 
arnyroi)in'vs.  Krythrina.  249 
armadillo,  Hoploclonia,  467. 
411 

armandii.  Phvlloscopus,  230 
annifera,  Gastrocopta,  119. 
120 

armiger,  Hi])i)o>ideros,  262 
asper,  Brasidas.  431 .  487 
aspera,  Cy'iibeiia,  IS 

Hoploclonia,  467  .  413 

Placobdclla.  MJi 
aspeiTimus.    Arcfaon.  4-0. 
4iJ 

01)rimus.  420.  421 
Astyalus.  :{()7 
Athene,  195 

;ith{>rura.    Euoi)rimus.  445. 
44i» 

atroijos.   Hoploclonia,  4(>7, 
4Iii 

attenuatuni.  Gyrosigma,  19 
aurata,  Stachyris.  18 
aureu.s,  GypaiMus.  188 
auritus.  Dryobates.  110 
auroguttata,  Placobdclla, 

an 

aurorea.  Phoenicurus.  221 
austriaca,  Cymb(>lla.  IS 
austromontana.  Phlox.  139 
avara.  Succinea.  120 
Awaous,  147 

bacchus,  Ardeola.  1S5 
bacillum,  Calonois,  U 

Xavictda.  19 
Bactrophora.  80-97 
baicalensis.  Motacilla,  240 
bakeri.  Guculus.  194 

Euobrinuis.  440.  4Ji2 
Bambu.-^icola.  30,  190 
Barbronia.  355 
ba.^ale,  Rhicnoderma,  59 


Batracobdella,  302 
bea\ani.  Parus.  209 
bedt'ordi,  Capreolus.  281 
beema.  Motacilla,  238 
Berotha.  5 
biceps,  Synedra,  20 
bicolanus,    Obrimus,  424, 
42S 

bieti,  Proparu.s.  21B 
Bison.  IIL  116 
blanchardi,  Schoeniparus,  2S 
blakistoni.  Anthus.  238 
blanfordi,  Mont  ifringilla,  254 
bolivari,   Stenobrimus,  415, 
416 

bonhotei.  Callosciurus,  213 
l)onv;doti.  .\(^git haliscus,  211 
borealis.  Pinnularia.  20 
bottanensis.  Pica.  206 
Brasidas.  4(Ml  4:{(>-444 
braziliana,  >»a\icuia.  19 
Brebissonii,  Gomphonema, 
19 

I'innularia.  20 
brovirostris,  Chibia.  204 

Collocalia,  195 
brevistriata.  Fragilaria.  19 
brookei.  Ochotona.  211 
Bul)o.  195 
Bucei)hal.i.  ISI 
buto.  01)rimus,  424,  425 

Trachytettix.  365 
bule.  Lamellitettix.  3U 
bullosa.  Mearnsiana.  4'>9 
l)urmanicus,  Buteo,  ISI 
Buteo,  ISI 

caespito.^a.  Phlox.  KIT 
Calandrella.  200 
calcarala,  Motacilla.  239 
californicus,  Dracotettix,  123 
Callosciurus.  213 
Caloncis.  II 
calva.  Phlox,  llili 
candcns,  Loucoglossa,  151 
canescans.  Phlox,  139 
canicai>illus,  Drvobatcs,  109, 
110 

Canis.  263 
Capella,  192 
ca]Mtata.  Synedra.  20 
Caiireolus.  28 1 
Capricornis.  286 
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caransoides,  Uraspis,  lal 
Carduelis,  216 
carnipes,  Mj'ceroba?,  2ia 
Casarca,  IM 

cashmerionsis,  Hinindo,  203 
caspica.  Motacilla,  2AQ 
castaneiceps,  Embeiiza,  25S 
catharia,  Suya,  234 
caverno.«us,  Euobrimus,  446, 
440 

centralasica,  Riparia,  204 
centralis,  Tetraogallus,  189 
cephalophus,  Elaphodus,  28Q 
Certhia,  214 

cervicornis,  Hoploclonia,  468. 

418 
Ccrvus,  281 

ccylonensis,  Culicicapa,  236 
Chaimarrornis,  223 
chanco,  Canis,  263 
Chanidriiis.  131 
Chibia,  204 

chinensis.  Eudynamis,  124 

Jynx,  IflS  " 
chiriqiiensis.  Heteromys, 

ML  U2 
Chloris,  246 
Chrvsopa,  6 
Cichlasoma.  143,  145 
Ciconia.  186 
Cinchis,  218 
cinerea,  Gallicrex,  Ifll 
circulare.  Meridion,  Ifl 
Circus,  188 
cistula.  Cvmbella,  IS 
citroola.  Motacilla,  232 
Cladoramus,  364 
clangula.  Bucephala.  1S2 
clarkei,  Potaiirista,  215 
claudiae.  Phvlloscopus.  233 
clepgi.  Euobrimus.  44(>.  45t'> 
clotho.    Hoploclonia,  4(>7, 

Cocconois,  17 

cochinchinonsis,  Planispec- 

trum.  484 
Cohnii.  Xavicula,  12 
Collocalia.  125 
Coloous.  205 
colubrina.  Phlox.  134 
Columba.  123 
Commolina, 

communis.  Commolina.  31- 
39 

commutata.  Nitzschia.  20 
compacta.  Phlox.  135 
condcnsata.  Phlox.  137 
confuscianus.  Rattvis.  280 
congnia,  Chrvsopa,  6 
conifora.  Hololxlolla.  300 
consobrinus,  Sciurotamias, 
274 

constricta,  Meridion,  12 


constrict  um,  Gomphonema, 
12 

construons,  Fragilaria,  19 

cooki,  Suya,  30 

cooperi,  Theromyzon,  320 

Copsychus,  224 

cordifcrum,  Hcsperophasma, 

Cordylanthus,  11 
coronatum,  Gomphonema, 
19 

coronatus,  Phylloscopus,  233 

Pvlaemenes,  484 
Corvus,  205 
covillci.  Phlox,  137 
Creagrus.  156 
crecca.  Anas,  186 
crepitans,  Acris,  153.  154 
Cricetulus,  276 
Cristobalina,  ID 
Crossoptilon,  120 
crossoptilon,  Crossoptilon, 
120 

Cuculus.  124 
Cueta,  8 
Culicicapa,  236 
Cuon.  265 

curonicus.  Charadrius.  122 
curvata,  Rhoicosphenia,  20 
cuspidata,  Navicula.  12 
cutteri,  Mezentia,  IS 
cvaneus.  Circus,  188 
Cyclotella,  IS 
Cvmatopleura.  IS 
Cymbella,  IS 

cymbiformis,  Cymbella,  IS 

dactylus.  Pinnularia,  2Q 
danica.  Syndera.  20 
Dansei,  Mastogloia.  12 
(la])hanoa.  Aquila,  ISS 
Daphnella.  2 
Dares.  40L  485 
Dasyleurotettix.  3S3 
Datames.  407.  485 
davidi.  Stachvris,  216 

Sfrix.  124 
decussata.  Gama,  2 
dedekensi.  Pomatorhinus, 
216 

dejeani.  Panis,  211 

Rusa.  281 
delacouri.  Drvobates.  Ill) 
dolicMla.  Rarbronia,  S.riJ> 
dolicalula.  Cymbella.  IS 
Drndronanthus,  242 
densa.  Phlox.  140 
Denticula.  IS 
denticula.  Xitzschia.  20 
deplanata,  Hoploclonia,  467, 
477 

depressus.  Pterobrimus,  463. 
464 


derbyana,  Psittacula,  124 
desmarestianus,  Heteromys, 
141 

diademata,  Yuhina,  217 
diamesus,  Anoiis,  157 
dicephala,  Xavicula,  12 
dichotomum,  Gomphonema, 
12 

ditTusa,  Phlox,  13S 
diti'usus.  Oriolus.  205 
diminuta,  Pinnularia,  20 
Diploncis,  IS 
Dipseudopsis,  8 
disculus,  Cocconeis,  17 
disjuncta,  Glossiphonia,  200 
dissimilis,  Turdus,  30 
dixoni,  Oreocincla,  32 

Turdus.  226 
dohrni,    Euobrimus,  446. 

dolani,  Crossoptilon.  120 
dominans.  Bactrophora,  22 
Dormitator,  146 
dormitor.  Gobiomorus,  146 
dorsalis.  Rana,  154 
douglasii.  Phlox.  136 
draconina.  Hoploclonia.  466. 
468 

Dracotettix.  123JJJ2 
Dremomys,  273 
dromedarius,  Theramenes, 
414 

drouynii,  Crossoptilon.  100 
Dryobates.  30.  102-111.  126 
Dryocopus.  127 
dubia.  Xeoparla,  5 
dukhunensis,  Calandrella, 
200 

echinatus,  Aretaon.  123 
Trachvaretaon,  -i-O 
Ecnomus,  2 

edithae,  Trogopterus,  276 
Egretta,  186 

Ehrenbergii.  Cvmbella.  IS 
Elaphodus.  2SQ 
electrina.  Retinella,  119,  120, 
121 

elegans,  Denticula,  IS 

Xectogale.  262 

Phasianus.  121 
elegantula.  Emboriza.  256 
Klootris.  146 
elliotii.  Garrulax.  215 
elliptica.  Achnanthes.  17 

Cymatopleura.  IS 

Diploneis.  IS 
elongata.  Salifa.  tlAl 
elongatum.  Gomphonema. 
12 

rhvesi,  Eremophila.  122 
Emboriza.  256 
eos,  Erythrina.  242 
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Eozapus,  28Q 
Epithcmiii,  IS 
Eptesicus,  2fi3 
Equus,  293 
Eremophila,  IflS 
Erolia,  1S3 

erythorhyncha,  Urocissa,  206 
Erythrina,  241 
er3'throgaster,  Hirundo,  152 
ethologus,  Pericrocotus,  204 
Eiiarctos,  265 
Eubulides.  40G.  407 
eudouKlasii,  Phlox,  137 
Eudj-uamis,  194 
eugenei,  Myiophonus.  227 
euglypta,  Cocconeis,  17 
Eulabeia,  1S6 
Eumyias,  236 
eunomus,  Turdus,  225 
Eunotia,  IS 
Euohrimus,  400,  44.'> 
eurhiuus,  Tringa,  192 
euspeciosa,  Phlox,  133 
exacuous,  Menetus.  120 
exigua,  Achnanthes,  17 

Navicula,  19 
exserta.  CommeHna,  311 
exter,  Prinia,  234 

Falco,  m  1S9 
fallax,  Eunotia,  IS 
fascial  a.  Dipscudopsis.  S 
feminina,  Erythrina,  24S 
fenestrata,  Limnatis,  343 
fcrrilata,  Vulpes,  264 
ferruginea,  Casarca,  1S6 
Hemichelidnn.  235 
festivus,  Hcliconiitus,  8 
firabriata.  Placobdella,  3 IS 
flexella,  Epithemia,  IS 
florentes.  Grandala.  224 
forresti,  Phylloscopus,  231 
forsythi,  Pyrrhocorax,  20S 
fovcolatus.    Brasidas,  431. 
435 

Fragilaria.  IQ 

fratercula,  Hoploclonia,  4G8. 
Ml 

Fregata,  156 

frontalis.  Phoenicnrns,  221 
fuoata.  Eniberiza,  ^-^S 
fiiliginosa,  Chaimarrornis, 
223 

fuligula.  Xvrora.  1S6 
fulva.  Pliivialis.  191 
fiilvifacies.  Abrornis,  234 
fumosus,  Cuon.  265 
fimobris.  Picoidcs,  196 
furcatus.  Crragrus.  156 
fusca.  Prnnrlla.  227 
fu.scafus,  Hoteroniys,  141 
fj'tchii,  Banibiisicola,  30 


gabrielense,  Glyptostoma, 

Gallicrex,  191 
Gama,  7,  S 
Gambusia,  144 
Garrulax,  27,  215 
Garrulus.  207 
garzetta,  Egrctta.  1S6 
Gastrocopta.  119,  120 
gecko,  Hoi)loclonia,  464 
gcolTroyi,  Ithaginis,  190 
gephyra,  Hirundo,  202 
gibba.  Rhopalodia,  20 
gibbera,  Mezentia.  77 
gibberula,  Rhopalodia,  20 
giganteus,  Lanius,  242 
glandulosus,  Cordylanthus, 
S 

glarcola,  Tringa,  192 
GlaucidiuiH,  195 
Glenochrysa,  6 
Glossiphonia,  299 
gloveri,  Ochotona,  271 
Glyptostoma.  2a 
Gobiomorus.  146 
Gobius.  146 

godlpwskii.  Anthus,  236 
Gonphoncma.  19 
gouldi.  Turdus,  225 
gracilicosta.  Vallonia.  119 
gracilis,  Cymbolla.  IS 

Stauroneis,  20 
gradaria,  Columba,  193 
Grandala.  224 
granti,  Sula.  156 
granulata.  Epithemia,  IS 
Grevillei.  Mastogloia.  19 
griseus,  Naemorhedus,  285 
grosvenori,  Succinea,  120 
Grus,  191 

gryllus,  Acris.  153,  154 

Rana.  153 
guineensis,  Praobdella.  329 
guttaticollis,  Paradoxornis, 
30 

gutturalis,  Hirundo,  201 

Gvpaetus.  18S 

Gvps,  ISS 

Gvraulus.  m  120 

gvrina.  Physa.  119.  120.  121 

Gyrosigma,  19 

haematonvgia,  Leucosticte, 
255 

Halispetus.  ISS 
Hantzschia.  19 
haringtoni,  Rho(lo]-ihila.  220 
harinandi.  Xoohinrax.  29 
hartmanni.  Rhoomvs.  2115 
Hawaiia.  im  120 
hol)ardi.  Ilocano.  400.  401 
heidi.  T'raspis.  150 
Hclicomitus.  9 


Helisoma,  120,  121 
Helobdella.  300 
helvetica,  Cymbella,  IS 
helvola,  Uraspis.  151 
Hemichelidon,  235 
hemilasius,  Buteo,  1S7 
hendersoni.  Phlox,  137 
henrici,  Montifringilla,  252 
herklotsi,  Leucoglossa,  151 
heros,  Cladoramus.  3M 
Hesperophasma.  103 
Heterocopus,  406.  415 
Heteromys,  141-142 
Heteroscelus.  156 
Hierococcvx,  194 
hildebrandti,  Hirudo,  333 
himalayana,  Marmota,  274 
himalavanus,  Pvrrhocorax. 
207 

himalayensis.  Gyps,  ISS 

Loxia,  251 

Regulus,  234 
Hipposideros,  262 
Hirudo.  333 
Hirundo.  15L  201 
hodgsoni,  Anthus,  237 

Ovis.  291 

Pantholops.  2S7 
hodg.sonii,  Poliomyias.  235 
holdereri.  Melanocorypha, 
201 

hoodii.  Phlox,  139 

hoplites,    Euobrimus,  445. 

Hoploclonia.  405.  464-4S4 
hortensis,  Commelina,  3S 
hueti.  Alcippe.  21fi 
humilr,  Rhicnoderma,  55 
humilis.  Phlox.  135 

Pseudopodoces.  2QS 

Streptopelia.  194 
hypoleucos,  Actitis,  192 
hystrix.   Hoploclonia.  407, 
40!) 

Ibidorhyncha.  193 
igorrote.  Eubulides.  40S 
Ilocano.  40(;  44111 
iinmaculala.  Prunella,  227 
incaiuis.  Heteroscelu.5,  156 
incei.  Tchitrea.  236 
indica.  Eulabeia.  1S6 
indicus,  Dendronanthus,  242 
infaustus.  Dasyleurotettix, 
3S4 

inflata.  Denticula,  IS 

Fragilaria.  19 
inopinata.  Alauda.  199 
insignis.  Falco.  159 

Gomphonema.  19 

Saxicola.  220 
insularis.  Litoscirtus.  124 
intensior,  Passer,  245 
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interioris,  Palpares.  7 
intermedia.  Dcnticiila.  IS 

Pinnularia.  2Q 
intcnne(liu.<,  Corvus,  205 
intricatiim,  Gomphonema, 
IS 

irene,  Microtus,  228 
iridis,  Xcidium,  20 
isabcllina.  Lynx.  2fi9 
italica,  Melosira,  IQ 
Ithaginis.  IM 

iaegerskioeldi,  Placobdella, 

jeanneli.  Annandalia.  6 
jouyi.  Ardca,  ISa 
jvekundensis,  Petronia,  25a 
Jynx,  108 

kelleyi,  Schoenipanis,  28 
ke^sleri.  Turdus.  225 
khamensis,  Certhia.  214 

Dryocopus,  IQI 

Eniberiza,  251 

Eremophila,  IQS 

Prunella.  22Q 
khmerensis.  Schoeniparus, 
27. 

kianp,  Kciuus.  293 
Kittoniana.  D(>nticu!a.  IS 
kofio.  Picus.  m 
koslowi.  Emheriza,  259 
Koslowia,  252 

labyrinthica.  Strobilops.  119 
lacprta,  Euobrimus,  140.  119 
lachesis.   Hoplnclonia.  407, 
iU 

lacustris.  Mastosloia.  19 
lama.  Crieetulus.  276 
Lamellitettix,  311 
lanafa.  Phlox.  KiL  HQ 
lanceolata.  Achnanthes.  11 

Cvmbella.  18 

Phlox.  133 
lanceolatum.  Gomphonema, 
19 

lanceolatn?!.  Gamilax,  215 
Lanius.  212 
laoensis.  Ganulax.  27 
lan-ata.  Mustela.  2GS 
latirostris.  Alseonax.  235 
latronum.  Apodemu^:.  219 
lauta.  Denticnla.  IS 
Leiothrix.  217 
Leini)ira.  Ii2 
lepidiis.  T'ratius.  247 
leiirosus.  Helerofonus.  415 
leptoceras.  Cymbella.  IS 
Leptopoecile,  231 
leptosoma.  Pinnularia.  20 
lentostatn-on.  Fragilaria,  19 
Lepup,  272 


leucocephala,  Chaimarrorais, 
223 

Leucoslossa.  149.  lil 
leucopsi.-^.  Motac'illa.  240 
leucoryphus,  Haliaeetus,  ISS 
Leucosticte,  254 
levis,  Melosira,  19 
lipnosa.  Phlox,  133 
Liniia.  144 
Lininatis,  335 
lim]3ida.  (  !aina,  7 
linearifolia.  Phlox,  135 
lineari.s.  Achnanthes,  17 

Pinnularia.  20 
lineatus.  Milvus,  IS7 
Litoscirtus,  124 
lonsifolia.  Phlox.  135 
longipes.  Phlox,  135 
longisfylis.  Phlox.  Utl) 
Lophobasilcus.  235 
Loxia.  251 

lucionensi.s,  Lanius,  243 
ludons.  Commelina.  37 
ludlowi.  Athene,  193 
lunaris.  Eunnt  ia.  19 
hiiida,  Thibron,  375 
Luscinia.  223 
lutea,  Leiothrix.  217 
Lymnaea,  110-  120.  121 
Lvmnocrvpte.s,  30 
Lynx.  209 

lyricu8.  Gobius.  146 

maoella.  Xucifraga.  206 
macneilli.  Cervus.  2S2 
macularia,  Actiti.«.  156 
maculata.  Mvxobdella.  328 

Phyllolxlella.  321 
macidatus.  Dormitator.  146 
macnifica.  Panamacris.  4S 
inafinirostris,  Phvlloscopus, 
233 

major.  Coloeus.  205 

Pinnularia.  20 

Schoenipanis.  2S 
malcolmi.  Microtus,  277 
niandarinus.  Turdus.  224 
niandellii.  PhvlIosco))us,  232 
marginatus,   Pupoidos,  119. 
120 

Marginella.  3 
Marmota.  274 
Martes.  269 
Mastogloia,  19 
maxima.  Melanocorvpha, 
201 

inaximus.  Garrulax,  215 

Passer,  244 

Phoenicurus.  222 
Mearnsiana,  4(>r». 
mois.sneri,  Lophobasileus,  235 
Melanocoryiiha.  201 
melanostoma.  Ochotona.  270 


Melosira.  19 
mendax.  Thibron,  378 
Menc^jrhiana.  Cyclotella,  18 
Menetus.  120 
merganser.  Mergus,  187 
Mergus.  187 
Meridion,  19 

mesoplatus,   Obrimus,  424, 
428 

meyeri.  Pucrasia,  191 
Mezentia,  75-S6 
michaelseni.  Hirudo.  334 
microcephala.  Cymbella,  18 
Mioropus,  ITS 

micropus,  Gomphonema,  19 
Microtus.  277 

milne-edwardsii,  Capricornis, 
286 

milvipes,  Falco,  1S9 
Milvus,  1S7 
Mimobdella,  356 
miniakensis,  Carduelis,  246 
miniakorum,  Dryobates.  196 
minima,  Lymnocryptes,  30 
minor.  iMuiotia.  19 

Xitzschia.  20 
minusculus,    Hawaiia,  119, 
120 

mirabilis,  Bactrophora.  97 
modicella.  Lymnaea.  120 
mombuttu.  Thibron,  375 
monachus.  Aegypius,  1S8 
monstrosus.  Dracotettix,  123 
montana.  Vulpes,  264 
Monticola.  226 
monticola.  Agonostomus,  111 
Moiitifringilla.  252 
mont  i\agus,  Brasiilas,  431, 
440 

mortifer.  Gama,  8 
Mo.schus,  2S0 
Motacilla.  238 
moupinensis,  Mustela,  268 
Moupinia.  217 

mucosus,  Aretaon.  420.  422 
Muelleri.  Epith(>mia.  IS 
nuilt  ist  rial  a,  Placobdella ,  311 

Prunella.  22S 
musculus,  Epithemia,  18 
Mustela.  207 
mutica.  Xavicula.  19 
mutus.  Poephagus.  292 
Mycerobas.  245 
Myiophonus.  227 
mvsteriosa,  Cueta.  8 
Myxolxlella,  320 

Xaemorhedus,  285 
Navicula,  Ifl 
nebulosa.  Sitta.  213 
Xectngale  262 
Xeidium.  20 

nemoricola.  Leucosticte,  254 
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Neodon.  278 
Neohicnix,  29 

nepalensis,  Tichodronui,  21A 
nepheloptera,  Ankylopteryx, 
7 

newberrvanum,  Glyptosto- 
ina,  25 

newholdi,  Dracotottix,  12i 
nijrolla.  Tcfrinda.  382 
ni«ra.  Ciconia,  ISO 
uigiicoUis,  Clriis,  191 
nilotica,  Limnatis.  335 
nimbo.-sa.  Gloiiochrysa.  6 
nipalensis.  Acpiila,  188 

Hinindo.  202 

Prunella,  227 
nisicolor.  Hit"iococc\-x.  IM 
nisosiniilis,  Accipiter,  187 
nitida.  Phlox.  IM 
Nitzschia,  m 
nohilis.  Pinnularia,  2D 
Nothochrvsa,  7 
nubifor,  (  Jaiiia,  7 
Xiicifrafia,  2013 
nudiflora.  Commelina.  39 
Xyroca,  186 
nyroca,  Xyroca,  186 

obloiiKa.  Xavif'ula,  Ifl 
oblonpella,  Dijjionois.  IS 
Obrimus,  406,  420,  424 
obnissa.  Lvninaoa,  110,  120. 
121 

ob.scura,  Leptopoccilc.  234 

Limnatis,  34-1 
obscurafiis.  Passer.  244 

Phvlloscopus.  Zil 
occidontali.s.  Phlox.  133 
Ochotona.  269 
ochroplnis.  Triiiga,  192 
Oonantho.  2211 
ognevi,  Eptesicus,  263 
oileus.  Datames,  4Sa 
olifrodonta.  Limnatis.  337 
olivacca.  Thcn^nionos.  414 
olivacfHiin.  Rliicnodcrma.  51 
olivaceus.  Th(Mainrnps.  412 
omissa.  Emboriza.  256 
omissus.  Dryobates.  197 
Oreocincla.  30 
Oreocory,  238 
oreophila.  Oenanthc.  22Q 
Orestos.  4flL  484 
orientalis.  Corviis.  205 

Stroptopplia,  194 
Oriolus.  205 
ova  lis.  Amphora,  17 

Dixloneis,  18 
Ovis,  2ftl 

pacificus.  Micropus.  195 
Palpares.  7 


pahwhi.  Limnatis,  3.'^6 
paluslris.  Lymnaoa,  120.  121 
Panamacris.  4<>-4S 
liandoo.  Monticola.  226 
Panth()loi)s.  281 
Parabdella.  306.  309 
Paradoxornis.  30 
parallola,  Rhopalodia.  20 
Parus,  208 
par\  a,  Cvmbclla,  18 

Lyninaea,  120 
parvuhnu,  Goniphonoma.  19 
parvus,  Gyraulus,  119,  120 
Pas.sor,  244 

pastinator,  Corvus,  205 
peckii.  Phlox.  Liil 
pectinalis,  Jumotia,  19 
pectoralis,  Uraspis.  IM 
prdiculus.  Ami)liora,  17 
poninsulac.  Apodemus,  279 
Pordix,  189 
Pericrocotus.  204 
perncyi.  Dryobates.  3D 
pernyi.  Dremoinys.  273 
perspieax.  Salifa.  347 
persi)icillatus,  Garrulax,  215 
Petauri.sta.  275 
Petronia,  255 
Phaiomys.  278 
Phalacroeorax,  185 
Phalascusa,  S 
Phasianus.  191 
Phlox.  r.VA-lAO 
])hoenicenteron,  Stauroneis, 
20 

Phoenicurus.  221 
Phyllobdella. 
PhvHo>coi)Us.  229 
Phvsa.  im  12a  121 
Pica,  206 
Picoides.  196 

picticaudata.  Procapra.  286 
Picus.  Ifl7 
oinifolia.  Phlox.  14Q 
Pinnularia.  20 
piperi.  Phlox.  137 
Pil)istrellns.  263 
l)isonis.  Kleotris,  116 
plaeentula.  Cocconeis.  17 
placidus.  rh:na(h-ius,  192 
Placobdella.  306 
nlauifrons.  Heteromys.  LLl 
Planispeetrum.  4(Mi.  4S4 
platvrhvnchos.  .Anas.  186 
Platyuraspis.  lAU 
ulutonius.  Dracotettix.  123 
Pluvialis.  191 
poecilotis.  Moujiinia.  217 
Poeiihagus.  292 
polillo.    Hoi)loclonia.  4(>7. 

4sa 

Poliomyias,  235 
polystica,  Ankylopteryx,  7 


Pomatorhiniis.  216 
pontificalis  P.seudomitraria, 
373 

porcellus,  Epithemia,  IS 

practicus,  Tarsiger,  224 

Praobdella,  329 

Prinia.  234 

Procapra,  286 

procera,  Gastrocopta,  119 

producta,  Gomphonema,  19 

Rhopalodia,  2Q 
Progn(>.  157 
Proparus,  216 
protracta,  Rhopalodia,  20 
)>ruinosus,  Ursus,  265 
Prunella,  227 
przewaiskii,  Cinclus,  21S 

Lepus,  273 

Saxicola.  219 

Sitta,  213 

Tribura,  229 
Pseudois,  287 
Pseudomitraria,  373 
Pseudojiodrx-es,  208 
Psittaeula,  194 
Pterobrimus,  405,  463 
Pucrasia.  liil 
pulchra.  Placobdella.  tli4 
punclata,  Gambusia,  144 
Pui)oides,  im  120 
pupula,  Xavicula,  19 
pusilla,  Emberiza,  259 
Pvcnonotus,  217 
Pylamenes.  40L  484 
pylzowi,  Urocynchramus,  26Q 
Pyrrhocorax,  207 
Pvrrhospiza,  251 
Pyrrula,  247 

quadrata.  Batracobdella,  3fl4 
quadratipes,   Brasidas,  431. 
435 

radiosa,  Xavicula.  19 

ramsdeni.  Cichlasoma,  145 

Rana.  153.  154 

ranarius.  Ilocano.  461,  463 

ra])tor.  Rheoniv.-^.  295 

Rait  us.  279 

Regulus.  234 

repens.  Heteromvs.  141.  142 
Retinella,  119,  120.  121 
retu.sa,  Snccinea,  120 
re  versa.  Uraspis,  IM 
Rheomys,  295.  296 
Rhiciioderma.  48,  51-67 
rhodopepla.  ErA'thrina,  25Q 
Rhodojihila.  220 
Rhoicosjjhenia.  20 
Rhoi)alodia.  29 
ricketti.  Phvlloscopus.  233 
ridtrwavi.  Anoiis.  156 
rigida.  Phlox.  137 
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Riparia,  203 
riukiuciifiis,  Ura^'i)is,  lal 
roborow^kii,  Ko^lowia,  2.52 
robust  a,  Marmota.  215 
robustus,  Phylloscopus,  23Q 
rosa,  Marginella,  3 
roseata,  Erylhrina,  2.^1 
roseatus,  Anthus,  237 
rul)icilIoides,  Erythrina,  2AB 
ruficollis,  Montifringilla,  253 

Poraatorhiniis,  216 

Turdus.  225 
rufivcntris,  Phoonicurus,  222 
rufogularis.  Schocniparus,  28 
rupestris,  Columba,  lfl3 

Ril)aria,  2M 
Rusa.  '2S1 

rusticola,  Scolopax.  192 
rutilans,  Passer,  215 

Salifa,  342 

salinanim.  Xitzschia.  2Q 
samaronsis,   Brasidas,  i'il, 

sannio.  Garnilax.  21fi 
sashilatia.  Bcrotha.  5 
saturata,  Upiipa.  1^ 
saulari.s,  Copsychus,  221 
Saxicola,  21fl 
saxonica,  Epithomia,  IS 
schach.  Laniiis.  213 
schiiferi.  Charadriiis.  Ifll 
schisticcps.  Phoenicurus,  221 
Schoeniparus,  22 
schvedowi,  Accipiter,  1S7 
Sciurotamias.  274 
Scolopax.  192 

scorpionides,  Woodlarkia, 
4S4 

sculpta,  Anomoeonoif.  17 
sochiicnensis.  Lepus,  272 
Seicercus.  233 
sellata,  Cristobalina.  ID 
semitorquos.  Spizixos,  217 
sericea.  Pica,  2QG 
soriceu.«.  Spodionsar,  24 1 
serratoria.  Hoploclonia.  467. 
473 

setchuanus,  Zapu.?.  28Q 
severtzowi,  Erythrina.  217 
sewerzowi.  Totrastcs.  ISO 
Seyidotettix.  302 
sifanica.  Pordix.  ISQ 
sifanicus.  Moschus.  2SQ 
silicula.  Caloneis.  17 
simplex.  Zosfcrop-s,  244 
sinensis.  Garrulu?,  207 

Phalacrocorax.  1S5 

Pvcnonntiis.  21S 

Sitta.  213 
sinica.  Chloris,  2iC) 
Siphia.  235 
Sitta,  213 


sjostedti.  Hirudo,  335 
Smithii,  Stauronci.-;,  20 
socer,  Rattus,  279 
solca,  Cvmatoiileura.  IS 
solitaria^  Capolla,  192 
sordidior.  Picus,  197 
Sorex,  262 
soulici.  Cinclus,  21S 
spadix.    Hoploclonia,  467, 
4IS 

.speciosa,  Phlox.  133 
Sphaerium,  120 
sphaerophora,  Anomoeoneis, 
17 

sphaerophorum,  Gomphone- 

ma,  19 
spiralis,  Siirirella,  20 
Spizixos.  217 
splendida,  Surirella,  2Q 
Spodiopsar.  244 
spuria,  Eubulides.  408 
squamicollis.  Uroloncha,  244 
Stachyris,  29,  216 
stansburyi.  Phlox,  134 
Stauroneis,  20 
stegmanni,  Falco.  189 
Stenobrimus,  406.  115 
sterna.  193 

stolonifera.  Phlox,  134 
Streptopelia,  191 
stresemanni.  Dr\-obates,  196 
striata,  Cyclotella.  IS 
striaticollis,  Proparus,  216 
striatinum,  Sphaerium,  12D 
Strix.  194 
Strobilops,  119 
strumiper,  Astyalus,  3fiS 
struthersii.  Ibidorhyncha.  193 
stuhlmanni.  Placobdella  306 
subaffinis.  Heteromys.  Ill 

Phylloscopus,  230 
subclavatum,  Gomphonema, 
19 

Succinca.  120 
suffusa.  Suthora,  212 
Sula.  156 

suporciliosa.  Parus,  210 
Surirella.  20 
Suthora.  212 
Suva.  30,  231 
swahili.  Sevidotettix.  3113 
swinhoei.  Tamiops,  274 
svlvanus,  Oreocory,  238 
Svnedra.  20 
Syrrhaptes.  193 
szechonyii.  Tetraophasis.  1S9 
.szechuanonsis.  Pseudois,  287 
szctschuana.  Pyrrhospiza.  251 
szetschuanus.  Troglodytes, 
219 

taczanowskii,  Montifringilla, 
254 


tagalog,  Hoploclonia,  4G8, 
4Sil 

Stenobrimus,  41(».  418 
taiasica,  Avvaous,  147 
Tamiops,  274 
Tarsiger,  224 
taylori.  Bison,  114.  1 16 

Eubulides,  408. 
Tchitrea,  236 
Tefrinda.  380 
temminckii.  Erolia,  193 
tenuis.  Denticula,  IS 

Melosira,  19 
tephronotus,  Lanius.  243 
tetracanthus.  Cichlasoma, 

143.  144.  145 
Tetraogallus.  189 
Tetraophasis.  189 
Tetrastes,  189 
texasiana,  Strobilops.  119 
thalassina.  Euniyias,  236 
thalia,  Daphnella,  2 
Theramenes.  406.  412 
thermalis.  Denticula,  IS 
Theromyzon.  320 
thibetanus.  Euractos,  265 

Sorex.  262 
Thibron,  374 

thomasi.  Rlu^omys.  295.  296 
thoracica,  Bambusicola.  190 
thumcnsis.  Cocconeis.  II 
tibetana.  Calandrella,  200 

Hirundo.  203 

Ochotona,  269 

Riparia,  203 

Sterna.  193 
tibetanus.  Bubo,  195 

Corvus.  205 

Cricetulus.  276 

Parus.  208 

Syrrhaptes.  193 
Tichodroma,  214 
tigris,  Palpares,  7 
torquatus.  Corvus.  205 
toufaea.  Martes,  269 
Trachvaretaon,    42(L  4'22. 

423 

Trachvtettix,  365 
Tralia.  3 
Tribura.  229 

tricarinata,  Batracobdella, 
302 

trifasciata.  Erythrina.  251 
Tringa,  192 
frinoidis,  Caloneis.  17 
trivolvis,  Helisonia.  120,  121 
Troglodytes,  219 
Trogopterus.  276 
tsaidamensis.  Mustela,  267 
tschebaiewi.  Luscinia,  223 
Turdus.  30,  224 
turgida.  Cyiiil)clla.  IS 
Epithemia,  IS 
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tumida,  Cymbella,  18 
typica,  Commelina,  36 
Phlox,  139 

iiichancoi,    Obrimus,  424, 
4-2C 

ulna,  Synedra,  2Q 
iimbrosa,  Chrysopa,  6 
underwoodi,  Rheomys,  295. 

296 
Upupa,  196 
Uragus,  241 
ITraspis,  149-151 
Urocissa,  206 
Urocynchramus.  260 
Uroloncha,  244 
Ursus,  265 

valentini,  Seicercus,  233 
valida,  Eunotia,  19 
validispiniis.  Dares.  485 
Vallonia.  119 
vanderbilti,  Tralia,  3 


Vanellus,  191 
vanellus,  Vanellus.  191 
variegata,  Xothochrysa,  7 
Vaucheriae,  Synedra,  20 
vegetus,  Phylloscopus,  231 
veneta.  Amphora,  17 
ventricosa.  Cymbella,  IS 
vcrnalis.  Neidium.  20 
verruculatus,  Orestes,  4S4 
vertagus,  Epithemia,  18 
vibrio,  Gomphonema,  19 
vinacea.  Erythrina,  250 
viridis,  Pinnularia.  2Q 
viscayanus,   Brasidas,  431, 
438 

viscida.  Phlox,  IM 
visenda,  Mezentia,  S2 
vittata,  Limia,  144 
Vulpes,  264 

walteri.  Leucosticte,  255 
waltoni.  Microtus.  218 
weigoldi,  Phylloscopus,  232 


weigoldicus,  Parus,  211 
wellsi,  Parus,  210 
whistleri,  Parus,  209 
whitedii.  Phlox,  133 
whiteleyi,  Glaucidium,  195 
wilderi,  Pyrrula.  247 
Woodlarkia,  485 

xanthorrhous,  Pycnonotus, 
217 

Yuhina,  217 

yunnanensis,  Certhia,  214 
Emboriza.  258 
Saxicola.  219 
Sitta,  213 

Zanthopygia,  236 
zanthopvgia,  Zanthopygia, 
236 

Zapus,  280 

Zebra,  Epithemia,  18 
Zosterops,  244 
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